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AtfSTRACT 



* As an- integral step in a' comprehensive , four year longitudinal 
analysis of concept dev.elopmenj: r a^seri^^of logical concept tasks based 

^ upon Piagetian theory, and suitable for administration to individuals 
five years of age^ or old er, ^are de gcribed> The. developmental focus was 
the logical groupements associated with the concrete operations period 
of middle-childhood, primary Addition of classes, secondary addition of 
classes, bi-runivocal multiplication of classes, co-univocal multiplication 
of clashes, addition of asymmetri.cal relations, addition of syipmetricar rela- 
tions, bi-univocal^ multiplication of relations, and co-univocal multiplica- 
tion of relations,' respectively. Sixty-four ^>inafy choice* items were 
devised^ one half Of these assessed the operation of logical composition 
while the remainder assessed the inverse operation (classificatory qases) 
and reciprocal operation (relations^ cases) . In addition, . complimentary 
concrete operations tasks, adajpted Jrom^ the procedures of previous normative ^ . 
investigations, were administered. . These 'included dichotomous sorting, some- 
all understanding, class inclusion, cardinality, combinatorial reasoning^, 
serial ordering, addition, and correspondence, ti^ansitive inference, and 

'conservation of length, weight, and number. ^ , , 

A sample of 180 children (equal numbers of kindergarten, ai\d third 
and sixth grade male and female subjects) received the concept task 
series. Significant sex differences and order of presentation effect^ ^ 
were generally absent. ^ anticipated, grader level main effects were; . 
significant for the great majority of the tasks (the only exception wa^ 
length transitivity) . Initial psychometric analyses htlizing coefficient 
alpha (Hoj/t reliability coefficients and associated^ Sl::cmdard errors of , 
measurem^t) indicated a generally satisfactory level of internal consistency 

,for the present task series. The Hoyt reliability vilues for the various 
groupements compaxisons (including a separate sample/ of Canadian children) 
ranged from .62 to .91. It was concluded that ^e doncept task series provides , 
a generally reliable assessment of log,ical reas<|ning during the middle- 
childhood years. ' . y ^ 1 
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INTRODUCTION 



The purpose of this paper is to p3?esent a resume of a Piagetian 
concrete operations task arra^ which is currently undergoing developirfent 
and evaluation. .These task formats were designed for .utilization in an 
ongoing longitudinal study of^hildren's cognitive development aSid con- 
cept learning (Hooper & Klausmeier, 1973). It" is hoped that a detailed 
report of the theoretical rationale, psychometric characteristics, and 
administrative procedures will enable other researchers to consider the 
employment* of these pleasures as indices of Piag(etian logical .thought 
during the middle . childhood years. 

In conjunction with ,a series 'o,f coijcept tasks derived 'fyom the 
Conceptual Learning and Developments (CLD) model smeier, Ghatala, 

& Frayer, 1974) , the present array of Piagetian measures is the focus . ^ 
of a longitudinal ' assessment of children aged 5 to 15 years. Repre- 
senta*tive santples/bf kindergarten, third, and sixth grade children (30 
boys ^and 30 girls at each age-grade level) from a school system in a 
Midwestern city (1972 population: 35,729) were initially assessed in' 
the spring of 1973. The 156. continuing participants w^re retested in 
t;he spring of 1974-. The 1975 core longitudinal sample consisted df 146 
subjects. In addition, testing effect contrbl groups (N = 24' at each grad^ 
level)s were drawn from the original cohort samples and tested ^initially in. 
1974, while separate control samples were employed in 1975. The general 
-sampling-assessment design is presented in Table 1. All the children also 
received a series of group administered concept tasks derived from, the CLD 
model dealing with mathematics (equilateral tiriangle) , language (noun) , and 
*s^Gience (tree and cutting tool) * ' | ^ 

The detailed theoretical, rationale underlying the present Piagetian 
task series, has been previously disgussed (e.g., Brainerd, 1972, 1973a, 
1973b; ^Brainerd Hooper, 1975; Flavell*, 1963; Hooper & Klausmeier, 1973; 
Inh^lder & Piaget, 1964; KofBky,'l963, 1966; Piaget, 1960, 1970a, 1972; 
Weinreb & Braineord, 1975). Reports ^^tailing the initial research 
results are^ currently in progres« (e.^., Dihoff, A975;, Gonchar, 1975; 
Hooper, ^winton, & Sipple, 19"^ Tonio^o y& Hooper\ 1975). Th\s background 
discussion presented here will tfterefoJe,*^ of necessity, be brief. , 

For Piaget the process wnereby the individual acquires knowledge con- 
cerning ext^ernail obj^ects (including sojcial ol^jects) , him§elf, ar|d salient 
self/object interJs:elationshlps is an inevitable prodQct of a^ dialectical 
interactionist syste^ (Piaget, Ip70a, 1970b). The individual's actions 
are the*basi^^for th^ realization of seif and the construction of the 
exttirnal world; thus neither component can be defined independently - of the 
other since the changing structure of ^ach is mutually dependent upon the 
dialectical perspective. Piaget defines intelligence, the highest fprm of 
biological a^aptatioli, as follows; _ - j " • - 



TABLE 1 

4 \ 

Sampling^Desi'^n for the, Longitudinal Study 

\ . ^ - ^ 

(Table fentrtes* are approximate mean ages) 



Time of Measurement 



Cohort 
1967 

19e7^ 
.1967 
1967^ 

1964/ 
I 

1964 
1964 • 
1964 



196] 



A 




1973 



6 N = "So) 



1974 
7 (N = 48)- 



[Kindergarten] 



7 = 24), 



9 (N ^ 60) — ► 10 (N ^ 54)' 
[Third 'Grade J ^ 

- 10 (N ^ 24) 



9 . 



12 (N = 60) ► 13 (N 

'JLSixth Grade] 



54) 

13 (N = 24) 



1975 1976 
► 8 (N 46) — > 9 



8 (h 21) 



11 (N « 50) >'12 



11 (N = 22) ' 

. {" - 

■ 14 fN ■» ^0) ► 15 

14 (N » 24) 



. • 4 the form of 'equilibrium 4:owards which all the . struc- 
tured eurising out of perception/ habit, atnd elementary sensori- 
motor mechanism tend . • [and further] the mpst plastic * / ' 
and ap the, same time the most &U3^^e structural equiX'iibrium 
of behaviour, [intelligenciB]> is ^Hpllitially a system of liv;^ 
ing ahd acting dp^rations [Piagii^BH.960, pp. 6-7]. , ^ 



3 

The term concept; denotes qualitatively distinct entities and asso- 
ciate^ processes for the Piagetians as contrasted with the typical learn- 
ing iheorist (Beilin, 1971; Eikind, 1969; Klausmeier & Hooper, X974) • - 

The reference point for the term concept varies in Piaget's 
^ theory depending upon the general developmental period in * 
J question. Thus, in the infant and very young child concepts 
j are denoted by the sensorimotor schemes set in the pontext of 
external actions. The gradual appearance of a stable object- 
permanenc^ concept, that external objects exist independently of 

!• the infant's actions upon them or spatio-temporal relationship with 
them, is an example of a sensorimotor .conceptxaal acquisition* 

• In, the older preoperational child, concepts cure begin- 
. ' ning to be inter iorized, that is, in part dissociated 
from particular actions, but yet dominated by personal 
("egocentric") viewpoints; in this sense they eire 
" "subjective," unstable concepts. Eventually stable 
"objective" concepts are attained; at th^rix>int''that 
they become fully interiorized action sclSmes — Piaget 
calls them operations (Furth, YoUniss, & Ross, 1970, 
p. 37]. 

4 

- * It* is through this action-based operativity that genuine knowl- 
edge is acquired. "Operativity, which may involve the use df 
sensory and perceptual data, leads to the construction of knowl- 
edger while perceptual and sensory data per se do npt' [Beilin, ^' 
1971, p.* 99]." * ~ ; . 

Operativity in_the strict sense, only becomes possible during • 
the middle chiidhood-years^- It 4s. during tlxi^^Jfeimg^^that the 

child's cognitive activities become organized into cohere^vt'anS'*^^ 

integrated systems. -The te3;m operation is xised to refer to these 
systems both as something the child hag at his disposal (i.e., 
activities which the child is capable dfiperf orming) and as some- 

" thing the child typically ,does (Furthfv 1969) • Concrete operations 
are ^interrialized representations of coqrdi'nated actions which are, 
themselves, organized into larger coordinated systems called 
groupings or groupements . * Viewed as something the child does, 
operations include the logico-matheioatical activities of adding, 
subtractingr dividing, setting terms in correspondences as in tjje 

. caserf^of classes and relations, and the infralogical activiti^sSu^ 
(anchored to a specific spatio-temporal context) which deal wi^ V 
quantity, measurement, space, and time concepts (cf. Flavell, 
1963, p. 166). Viewed as something the child has, operations must 
be considered as parts of a higher-order structural* organization,. 
As Flavell ha^ stated: 

• >^ 

One cannot really grasp the concept of class without 
^ understanding what^a classification system entails, • 
because the single class .ia only an abstraction from 
the total system. This is th§* central meaning of * 
Piaget *s holism in the domain of. cognitive operations 
the isolated ^peration can never be tl^e proper unit of jT^- 
. analysis, because it gains all its meaning fxcm the J ' 
system of ^hich it ii a part. A given operation, put ' , 
into- concrete effect! in the hfere and now, always pre- ' ^ 
6upp6ses a structured system Which ^Includes other. 



related operations, for the jaoment latent aife * \ 
inactive but a'lways potentially actjoalizable 
themselves and, above all, always a .force gov- 
erning the form and character bf the operation, 
which is ^nomfentarily on stage [Flavell, 1963, 
p. 1673. * ' 

It is these supraordinaite structures, the [90 ceJ.led] 
logical operations groupementS/ which are -said to inter- 
relate and subsume all' directed thought during trie middle 
childhood period. Four of the grou^ements ar^ concerned 
with [Operations on] logical classes, and four complemen- 
tary cases deal with [operations on] logical relations. 
The- most important of these include primary addition of 
classes (as evidenced, for example,. in the class inclusion 
problem) , bi-univocal multiplication of classes (as showq 
in matrix Completion or class, intersection problems) , 
addition of asymmetrical relations (as ^vidence^ in' seria- 
tion and transitive infe<rence tasks, e.g.,. the conclusion ^ 
that A must be less than C, on some dimension ^ if shown, th^t 
A<B and B<C) , and bi-univocal multiplication of relations 
(as assessed, for example, in the serial correspondence- and 
double seriation matrix tasks) . 

> . 

The present investigation has as its explicit goal ^ 
admittedly formidable research objective, i.e*. , the empiri- 
cal assessment of the jDehaviqral consequences of Piaget^'s 
logical model as represented in the concrete-operational 
groupementS of the middle childhood years* Since the varioxis 
logical groupementS are theoreiiically predicted td pnerge in 
parallel or concomitant fashion, de^{elopmental synchrony is 
anticipated for. all the higher-order classi^f iccitory and re- 
lational conceptual acquisitions. 'This forms the basis of 
one major implication directly generated by the Piagetian 
logical structure construct — that of withjm-stage correspon- 
fience (cf . .Brainerd, 1973b; Flavell, 1970,^Sl^971? Hooper, 
,1973;*^Wohlwill, 1963) . ^Relatively uniform performances 
sliduld be ^ound for task situations (eqtiated for general" ^ 
i.tem difficulty) designed to assess behaviors .derived from 
common structural components* *Thus, for ekamp^e, equivcilent 
tasks measuring* class, relation, and natural number concept 
proficiency should show similar congruent developmental 
patterns ^initial emergence, stabilization-generalisation, 
anci final mastery) according to orthodox Piagetian theory 
(Brainerd, 1972] i 

The cmtithetical corollary to 'the staqe -corr egpondence 
postulate is, of course, within-stage sequential " f inkages , 
i.e., the prediction that mastery of certain ifess complex 
tcisk-specffic behaviors is a logical and genecic precursor 
of subsequent higher-order abilities Certain empirically 
demonstrated cognitive-developmental sequences or-asyn- 
chronies are difficult to ifeconcile within the Piagetian \ 



ay^Jtem as it is conventionally interpreted (cf* Flavell, 
1972, -for a noteworthy description and analysis of devel- 
opmental sequences) (Hooper S^Kiausmeier/ 1973/ pp, 13-16] 



II ■ 

THE CONCRETE OPERATIONS TASK SERIES 



The present task array was designed ta ensure a certain mini m a l degree 
of across-subject and apross-task standardization while maintaining essential 
con^arability with the earlier Piagetian concrete oper;^tions concept assess- 
ment * research. All measures were individually admihTstered and an attempt 
was made to retain the desirable flexibility features of the m^thode clinique . 
Thus, following. the establishment of eSrSential rapport with thh subject^ the 
task settings were administered in a relaxed, game-like a^bmosphere intended 
to be noneinxiety producing. No explicit corrective reinforcement wais intro- 
duced. except in the irfitial warm-up sessions. Questions* wete restarted if 
the child's responses were ambiguous or if an obvious misunderstanding of the 
criterial question was evident. The tasks were presented in three ^sepstrat^. 
sfessiongl as follows: 

Session One: (A) Seriation task series^ CS) Conservation of number, 
CO Arithmetic operations (addition and subtraction) 2, (d) Cardin- ^ 
ality,4 and (E) Dichotomous sorting.-^ 

Session Two:,- (A) Memory tasks (auditoify memory span [word series], 
auditory sequential memory [digit span] , and' visxaal orientation memory) , 
" (B) groupement tasks, '.(C) Combinatorial reasonii^gr-^d (D) "Some-all" 
relationships. 

Session Three: .(A) Conservation and Transitivity tasks series^, and 
(B) Class inclusion task. ■ ' " 
1 



Note that only a partial task array, e.g., memory tasks, groupement tasks, 
combiliatorial reasoning, and class inclusion, was cuiministered t6 the sixth 
grade amd subsequent older subjects in a single session. 

2 ■ ' " ^ 

The arithmetic operations task (Brainerd, 1973*a) consisted of 16 incom- 
plete addition equations, e.g.*, "How many apples is four apples plus three^ 
apples?", and 16 incomplete subtraction equations, e.g. ,^'''How many cipple^ 
is five apples minus three apples?". The items were presented in written 
form and read aloud to the child. The subject was permitted three ,minuties 
to complete the entire set of 32 itenS. * ' 

o 

The vctrious tasks in the initial session were presented in one of the 
following four orders of presentation: E, D, A, B, C; A, C,, D, B, 
E, B, D, C, A; C, B, A^D, E> . ^ * 

4' • ' .\ ^ . * 

The conse;rvation and, trans:vtivity measures consisted of: concervatidn of 

length (identity and equivalence task formats), conservation of weight, 
(identity and equivalence task formats) , transitivity of length, and trans- 
itivity of wei^t. Following a "warm-up" exercise to ensure an understanding 
of the criterial reference terms, the identity, eqqi valence, and transitivity 
tasks were prese.nted in one of six counter-balanced orders of prese^itation. 
The length cases always "preceded tile weight cases* . 
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Brief descriptions of the Administration procedures and s.timulus 
materials employed in each of the concrete operations tasks arfe pre-, 
sented below. For complete administjration procedures and ^associated 
scoring protocols see Appendix A. 

THE LOGICAL GROUPEHENT TASKS ' i 

Piaget employs the term groupement to describe the structural "vinit" of 
the child's reasoning typical of the middle-childhood age interval. '.The 
term signifies "that these structures are syntheses of the common group and 
lattice structures of 'abstract algebra [Brainerd, 1972, p. 4]."t Four of 
the cases deal with classes and four concern relational understanding. As 
Brainerd observed: 

Piaget contends that a given structure S is engendered by either a' 
,^ cognitive operation" cuifl i;ts inverse — if S is 6ne of the foiir "class" 
groupements — or'By a cognitive operation and ifs reciprocal — if S is 
one of the four ^"relational"^ groupements . In theory/, the notion 06 ' 
* *''©peratiori" can here be^taken to mean alirtost any internalizable 

propetlty of overt^ action. In practice, however, ,th.e notion may be 
restricted to the ';set-theol:etic operations of union and intersection 
and the arithmetic operations of addition and multiplication . , Thus^^ 
each class groupement owes its exii3tence-^to the. fact that the cognize?" 
is capable of simultaneously uniting and subtracting^classes, while 
each relatJ-onal groupement '^oWes its existence to the fact that the* 
cognizer is instaritanebusly aware of the reciprocal implications of 
the eq^ii.valence and differei;ice relations produced by arithmetic addi- 
tion and multiplication. To *^ illustrate^, the capacity simyil^neously 
to add two subordinate classes to yaeld.a superordinate class and ±0 
subtract one subordinate class fr6m ±he superordinate class to yield 
the remaining subordinate class engenders a certain class groupement 
structure. Also to illustrate, the knowledge^ that A<B and B<C * 
" simultaneously implies both A<C and C>A Engenders a certain rela- 
tional structure. Although one .may quibble with these claims about 
the origins of groupeihent structures on theoretical grounds,, ^ere 
^ is no denying their obvious "empirical implication: If one' vra.shes , 
to eondqct research on tti^'e structur'es, then one moat certainly 
will have to .focus on the uhions and intersections of ^hierarchical > 
classes afld their inverses — on the one .hand — and on^the addition- 
• multiplication of equivalence-difference relations and their recip- 

rocals — on th6 oth^ {ferainerd, >1^72, p. 5]. J 

"-^ J ..' . • 

Each i groupement structure may be characterized i?y formal properties which 
include the operatioi^s of composition, reversibility, general identity, special 
identity, and associativity. The initial* operation of composition, e.g., the 
union 'of classes, and its inverse (for the class case?s) or its reciprocal (for 
Jbhe relations cases) , have been utilized in the present task settings*. The 
total task array consists' of 64 two-choice judgments, eight for each of the 
separate groupements . Half the items ideal with the composi^tion operation and 
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the remainder assess the reversp operation. The stimuli 'for the class groupe- 
ments (I-III) are presented in Figures 1 and 2; the stimuli for class groupe- 
ment IV are shown in Figures 3. and 4. 

Groupement I: Primary Addition of Classes (Score Range = 0-8) 

1. In reference to triangles, some blue, sonte yellov^, some red, and 
some both "yellow and red (see Figure 1) , the £ is asked whether 
the triangles of some specific color are the same (more) in- num- 
ber as all the triangLes. The logical operation characterizing 
the._psychological process is the composition (addition) of hier- 
archical primary classes A (triangles with yellow on them) + A' 
(triangles without yellow on them)' = (triangles); trials. 

2. In reference to the same stimuli, the £ is asked whether there 
would be any members of the Superordinate class remaining if all 
the members of the subordinate class were reltioved. ,The logical 
operation pharacterizing .the psychological process is the inver- 

♦ sign (subtraction) of hierarchical primary classes B ,( triangles) 

A (triangles with yellow on them) = A*, (triangles without 
•* - ' ^ yellow on them) . 4 triaigt^ (The above procedure in 1 and 2 is ' 

repeated with circles, see^lgure 2.) . 
\ ' 

ft - • . . * 

' Groupement II; Secondary Addition of Classes (Sopre Range = 0-8) 

1, In reference to the same stimuli used in Groupement I, the S^is 
asked whether the triangles of a different specific .color are the 
same (mdre) in number as all the triangles. The logicfal operation 
characterizing the psychological process, is the compositicfh (addi- 

,' . tion) of hi'erarchical secondary classes A^ (triangles ^^^ith red on 

them) + A2' (triangles without red on them) = B (tjiiangles) . , 4 
trials. 

2. In reference to the same stimuli, the £ is asked whether there 

- would be any members of the superordinate class remaining if all 
the members of a subordinate clasp were removed. The logical * 
operation characterizing the psychological process is the inver- , 
sion .(subtraction) of hierarchical secondary classes *B« (triangles) 
- A2 (triangles with red on them) = A2' (triangles without red oh 
them). 4 trials. (The a±)Ove procedure in 1 and 2 is repeated' ^ 
with circles, see Figiire 2.) * ' . 

Groupement III; Bi-univocal Multiplication of Classes (Scor,e Range - 0-8) 

-1. In reference to the same stimuli used for Groupement I and Groupe- 
, ment II, the S is asked whether the figures with any amount of 

yellow (red) on them are the same (more) in number as the figures 
with both yellow and red on them. The logical operation character- 
izing the psychological process is the composition (multiplication) 
^ of classes where each of the component member^ of one class is set 
in one-to-one correspondence v/ith each of the component members of 
• , > 

ERIC 1^ . . 
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Figure 1. Triangular stimuli' jused in Groupements 1, 11, and III tasks. 
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Figure 4. ' Stimulus 2 to be used in Groupenvent' XV ^sk. 
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a second ^clasf such that (triangles with yellow on them)' x A2 
(triangles with red 6n them) = A1A2 (triangles with both yellow 
and red on thein) ; 4 trials.- ^ 

2, In reference to the same stimuli, the S is asked whether th^re 

woulu any figures with both yellow and red on them remaining if. 
all the circles with yellow (red) on them were removed. The logical 
op^ation characterizing the psychological process is the inversion 

* (divisit>n) of a. product class by one class such that A1A2 (triangles 
Wi$h both yellow and red on them) t a^^ (triangles with* yellow on * 
tl^m) = A2 (triangles with red on them). ♦ 4 trials. (The 'same pro- 
cMure in 1 and 2 above is j^epeated with circles, see Pigiare 2.) 



Groupementf IV: Co-univocal Multiplication of Classes (Score Range = 0-S) 

1* ^In reference to triangles, some red, some yellow, and circle's, all 
J yellow (see Piguren 3) , the 5 is asked whether the yellow circles 
* are the same (more) in niamber as the yellow figures. The logical 
^operation characterizing the psychological process is the /compo*? 
^ sition (multiplication) of classes in which one meiriber of /one' class 

is set in cprrespondence with several members of a second, class ^ 
such that {triangles (Ai = red, Bi = yellow)] x K2 [yellow (^^2 
, ) triangles, *A2' = circles)] = A1A2 (red triangles)- + BiA^ (yellow 
triangles) + B3^A2' (yellow circles). 4 trials. 
2. In reference to the same stimuli, the £ is asked wheth4r there 
would be any yellow circles remaining if all the yellow figures 
were removed. The logical operation characterizing uh^ psycho- 
*• logical process is the inversion (division) of pr^uct classes by 

' one. class such that tAiA2 (red triangles) + B1A2 (yellow triangles) 

+ ^1^2* (yellow circles)] t {Bi (yeliow) + A2 (triangles) + A2' 
^ (circles)] =^Ai (red).' 4 trials. (The same procedure, in 1 and 2 
above is repeated vith Stimulus -2, see Figure 4,j 
i . - . . 

;/. 

Groupement V; Addition of Asymmetrical Relations (Scori^ Range = 0-8) 

1. In reference to three sticks cfiffering* in length. by a small amount, 
the £ is shown the three sticks and told that stick A is shorter 
than stickr B; thc(t B is shorter than and/ is asked the existing 
length relationship between A and C. (The/above procedure is 
repeated with the weight ^dimens ion.) The/logical operation charac- 
terizing the psychological process is thef composition (addition) of 
differjance relations I(A ^ B) + (B ^ C) M (A C) ] . 4. trials. • 

2. In reference to the same stimuli, the a is shown the three sticks 
and told thcat C is longer than B, thatTs is longer than A, and is 
asked the existing length relationship between C and A'. (The 

^ above procedure is repeated with the Weight dimension.) The logi- 

cal operation characterizing the psyi:hoiogicai process is the ' 
reciprocity of difference relations /[ (A B) + (B C) = (A i- C) ] 
+ [(C-> B) + (B A) = (C A)] = (A = A). 4 triei^ls. 
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GroupAient VI; Addition of Symmetrical Relations (Score flange = 0-8) 

1. In reference to three sticks each of a different \color, but of the 
same lengthy the £ is shqwn the three sticks and itold that stick A 
equals stick'-3 in length, ttiat B equals C' in length, and is. asked, 
the existing length relationship between A and C« \ (The above 
procedure is repeated with the weight dimension.) OJie logical 
operation characterizing the psychological p^cess is the compo-' . 
sition (addition) of equivalence relations (A B) +, (B C) = ' 
(a' C) . 4 trials, v . . * - 

V 2. In, reference tO|the'same stimjuli, . the £ is shown the ;three sticks 
and told that CJequals B, that B equals A, and. is asked the exist- 
' ing length i^atiortship between CJ and*A. (The above procedure is 
repeated with >the weight dimension,) The logical operation charac- 
terizing the .psychological' process is the reciprocity of .equivalence 
relations [(A^^ B) ¥i>iB^^C).= (h ^ C) ] + [(C-^^B) + (B cA) = 
-iC ^ A)] ^ XhJ^ A).- trials, 

Groupemenfc VII; Bi-univocal Multiplication of Relations (Score^ 

1. In reference to^three sticks differing in both length and weight, 
the £ is shown \the three sticks and told that A is both siiorter 
and lighter than'B/ that^B is both shorter and lighter thm C, and 
is asked the eXistiiig length and weight relationships betwe 
and C: The logical operation characterizing the psycUologital 
process is the composition (multiplication) of difference rje^ations 
(A -^4-' B) X (b;^ C) = (A^+ C) . 4 trials. 

2. In reference to the same stimuli, the £ is shoWn the three sticks 
. . and told that C is both longer ^^nd heavier than B, that B is 

longer and hedyier than A, and is asked the existing length ant 
weight relationship's between C and A^ Thd logicc^l operation- 4 
characterizing the psychological prcJcess is the Reciprocity 
difference' relations (A.-f-+ O^^Aa^^ C) (A ^V^ A) which also 
may be expressed as [ (C B) x (B -H A) ] f (C ^ A) « A A. 
. - ^ trials. ■ ' 

Groupement VIII; Co-uhivocal Multiplication of Rel6d:ions (Score Range = 0-8) 

1. In, reference to three sticks differing* in Ifength, but of the same 
.weight, the S is shown the three sticks and told that A is shorter 

> r and is the same weight as B, that B is shorty and is tha same 

weight as C, and is asked the existing length an4 weight . relation- 
. " ships" between A and'C. The logical operation .characteriaiing the 

psychological process is the composition (multiplication) ' of dif- 
ference relations by equivalence relations (A B) x {B C) 
(A C) . A trials. \ 

2. In reference, to the same stimuli the £ is ^hown the three st;icks 
- and told that G is longer and is the same weight .as B, that B is 

longei: and is the same weight as A, and is - asked .the existing' length 
and weighty relationships' between C and A. The logical bperation 



charactei^izing the' psychological process is the recipfbci-ty 
of difference relations by equivalence relations (A Cj ' ^ 
. (A ^1 C) = (A -t^-i-VA) which may also, be expressed as [(C -<-H-*^Vx' 
' (B A) 3 T (C A) = .(A A) • 4 trials. ' . - 

'ADDITIONAL CLASSIFICATORY MEASURES ^ . ^ ^ ' 

1* Dichotomies (Score Range* = 0-3) - 

dichotomizes, according to one. of the three dimensions, 22 pictorial 
stimuli varying on the dimensions of color (red or blue) , shape (square 
or circle) /""arid nuntber (one or two objects per' stimulus) , regroups the 
same stimuli another of the dimensions, anci finally regroups the same 
stimuli on tfie third (dimension. 3 items. Adapted from KcOnii and Peper 
. (1969) . • ' ' ' 



3. 



Some-all (Score Range = 0-4)^ 

In refer.e'nce* to ^^y^ t^riangles-^threa* r^d and^two blue — and fo\ir blue 
circles, the £ is asked-questions representing' each of the following 
two relationships^^ J/). All members of a subclass at^ members of a 
higher class. 2 items. (2)' Some but not all^ members of' a n^i^he^^^^ss 
are members of a given subclass. 2 items. Adapted from Kofskx;^0.'^6) . 



av 



^b. 



Class Inclusion (Score Range = 0-5) ; 

In reference to triangles, ^thr'ee red and two blui^^^Ke S_ is 
asked whether there are more members of the sujp^^r5inate 
class (triangles) than members of the nes^^^^i^cla^ttg^J^d 
figures)* 1 trial. (The* above procedp^fls repea^^^.usincf . " 
circles in /another , triil*. ) ^^^^^ ' ^ ' ^ ' 

lin reference to triangles — thiree Kipv^nd two blye-j-rand four 
blue circles, the S^ is askga v^'^her there are more members 
of the superordin^te class .(^tangles) than members of the ' 
nested subclass (red ifigur^il^^ 1 trial. (The procedure i& 
repeated in another triayKj^ith the same stimuli using blue^- 
figures as the superordMate class an<^ circles as the nefeted 
S4bclass.) ^ ' \ ' \' ^ 

In reference to the sfime stimuli used in (b) , the S^ i.^ asked 
which of the intersecting classes (blue figures or , triangles) 
is.lai'ger. 1 trial. 5 total trials. Adapted from Kofsky. 
C1966) . ' 




forial R^^ipning {Score ^ flange .= 0-28) 

/The S_ forms al^^^ssibl^ (28) pairs of differently colored chips (eight 
differ^at ooif^is) without repeated pairs. Adapted from Goodnow (1962) . 




5., Cardinality:fpfesk ^Series (Score Range = 0-5) 



a. CardiJlaW-ty I: Sets A S D ^ ' 

The ^pudges the non- equivalence of number of 'ttwo ^>arallel 
TCQM0/ot dots of unequal number dispersed over equal lengths. 
. ' is ^^tems.. Adapted from Bra^nerd (1973a) ' V • 



b. Cardinality i: Sets^B S C - 

- The s" judges the non-equivalence of nucbber of two parallel 
yows of dots of unequal number dispersed over unequal lengths. 
6 items. .Adapted from Bre^fnerd' (1973a) . 

c. Cardinality I: Sets E S F ' - 

The S judges the equivalence of nximber of two parallel rqws , 
of dots of equal . number dispersed over unec[ual lengths. ^4 ^ ^ 
items. Adapted from Breiinerd (l573a) . ' ' . ' 

d. ^Cardinality II: Verbal Con^aris on .of lumbers ' 

The S judges the equivalence or /lo'n^equi valence of number o^ ^ 
' two pairs of sir^gle digit .numbers presented verbally » 5 judg- 
ments. Adapted from Brainerd (1973a) and Gonchar (1975). ^ 

e. Cardinality ^I: Visual Comparison of Numbers 

The S judges the equivalence or non-equivalence of two rows 
of dots under the, following two conditions: (1) equal numbers 
of dots dispersed over unequal lengths,^ and (2) unequal numbers 
presented" over equal I'^ngths. 5 judgments, AdaptecJ from 
Brainerd (1973a) and Gonchar (1975) . ^ . * 



DDITIONAL RELATIONAL MEASURES 



[ Seriation Task Seifies (Scoref' Range = 0-5)- 

t 

a. Serial Ordering * | 
The S orders (1) an array of seven sticJcs'that differ (by one 
cent^eter increments), in length,^ and (2) an array of 10 
circles that differ in iiameter (by three centimeter increments) . 
Adapted from Elkind (1964). : 

b. Additive Seriation 
The S inserts three additional 'stitdcs into their proper .place 
in .an existing ordered array of seven sticks. .Adapted from 
Elkind (1964) . . ' ^ 

c. Serial Correspqnidence : ' Mpitchiiig Case * ' ^ . * 
^ Given a seriated array of stiicks and a seriated array of circles, 

the S matches each member of one seriated array with the coirres-'"—- 
ponding member of the, other seriated array. Adapted from Coxfgfrd 
(1964). • ^ ' , * 

d. Serial Correspondence: Extension and Compression Cases' 

The members of one seriated arr^y are first extended, then com- 
pressed, and Under each condition -the ^'s^ matches three members 
of the deformed array to the . corresponding members of a second, 
unmaniplilated, seriated array.' Adapted from Coxford (1964) . 
, e: Serial Correspondence: Scrambled Case / 

The 'members of one seriated array are "reoriented in a scrambled 
fashion, and the £ matches three merobei:^ .of^ the deformed array 
> . to the corr'^sponding member^ of a second, unmanipulated, Seriated 

array. Adapted from^oxford (1964) . ^' ^ % < 

, Transitivity of Length (saore Range = O75) 

. oaie £ compares (1) bne Stick A to another stick B in term^ of their equal 
> /lengths, (2) stick A to a third stick C in terms of their unequal lengths 
* and .judg'es the inequality of lengtii of sticks B and C. 5 judgrnents. * 
^Adapted from Brainerd (i973b) . , 



is 



.3. TransitivitSr of Weight .(Score Range - 0-5) * / * 

^ The S compcores (1) one clay ball A to- another clay/ ball B in terms b,f ' 
their equal weights, (2) clay ball A^to a third claj^ J^ali C In terms' 
of their unequal weights, and judges the inequality of weight of clay 
balls B and 5 judgments. Adapted from Brai^er4 (1973b) , ^ 

CONSEJ§yATION TASKS • . , ' . = 7 ^. ' 

1. Identify Conservation of Length (Score Range » 0-6) 

The £ (1) predicts the length of a single string to be the same if 
^•perceptually altered (3 judgments/ one followed by an explanation 
^inquiry) , and (2) judges the length of the string to be the. same 
after being perQi^ptuaily. .altered (3 judgments, one followed bS^an 
explanation inquiry). 6 judgments/ Adapted from Hooper^l969) and V 
Brainexd (1973b)*, * . ' . ^ 

2. Equivalence Conservation of Length (scoxe, Range *-0-6) 

The £ (1) predicts the length of two perceptually equiviQent strings to 
be tqual if one were perceptually altered (3 judgments / |ne' followed by 
an explanation inquiry) , and (2) judges the length of thS storings to be 
^ equal after one has beeft perceptually altered (3 judgments, one followed 
by an explanation Inquiry) . 6 '.judgments.^ Adapted froiySrainerd (l973b) . 

3*- Identity Consiervation of Weight • (Score Remge 0-6) 

^e £ (1) predicts the weight of a piece of clay^t6 be the sam'fi ft per- 
ceptually altered (3 judgments, one followed by an e^^Jlanation- Inquiry) / 
and (2) judges the weight of the clay ball to be the same after being 
perceptually altered '(3 judgments, one followed by an explanation ^inquiry) 
6 judgments. Adapted from Hooper (1969) and Brainerd (1973b), 

. 4. Equivalence Conservation of Weight (Score Range 0-6) 

The £ (i) predicts the weight of two perceptually equivalent clay balls 
Cto be equal if one were perceptually altered (3 jivJgmentS/ one followed 
by an explanation inquiry), and (2) judges ^the weight of * the clay balls 
to be equal after one has been fierceptually* altered (3 judgements, one 
followed by an explanation inquiry) . 6 judgments'. Adapted from* Brainerd 
(1973b). ^ * 

^. Conservation of Nymber (Score Range « 0-7) ^ ^ 

The S (1) predicts the number of two sets of chips' to be equal if one o^ 
^ the sets were perceptually altered (3 judgments, one followed by an expla- 
nation inquiry), (2) judges the number of each of. the sets, to be equal 'v 
after one has been perceptually altered (3 judgments, one followed by an 
, explanation inquiry) ,^and (3) judges the number of the sets to be unequal 
after one chip has been removed from one of the sets.. 7 judgments, ' 
Adapted from Brainerd and Braiperd (1972) and Rothedberg (1969) . 
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MEMORY TASKS 

• 

Three roeakciires of memory ability were ecployed. The auditory sequential 
memory test (Wepmaii & Morency, 1973b) consisted of a fcjrward digit series (2 
to 8 d^igits) * with two sets of differing nunibers at each' level (score range « 
0-70). .^e axiditory merooiry span test (Wepman & ^iorency/ 1973a) consisted of 
a forwaui&'word series with three trials of differing,*word sets at each* level 
from two to six words (score remge = 0*60) • The visual orientation memory 
test (Swinton, 1973) assessed the child's ability to recognize and identify 
(following a 5-second study interval) a two cjimensional geometric figure 
.>(line drawing) from a pictorial arr^;^"'®^ the same figure in varying 
spatial orientations. There wer^^^ur possible choices for each of 
20 items. 5 



Information regarding tliese copyrighted memory task materials may be 
*, obtained fyom Language Research Associates, Inc., 175 E., belaware Place, 



Chicago,' Illinois, 60611. 
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^ INITIAL PSYCHQHEfRIC'AttAlYSES ' 

Ceriiain preliminary cuialyses'werd^ conducted on the initial yestr's cross- 
sectional data* The observed means cuid standard deviations for the kinder- 
garten, third, and sixth grade male and female siirsaiples ar.e presented in 
fables 2f 3, and 4. Similar values for those tasks administered to only the 
kindergaurten cuid third grade subsan^les 2a:e presented in Tables 5, 6, and ?♦ ' 
No significctnt order of presentation effects were, founds As anticipated^ 
factorial ctnaiyses of vaurieuice indicated significcuit grade level effects for 
all 'the tasks shovm in Tables 2, 3/ and A. Sex differences were significant 
for only one o£ the measu^s, class inclusion, vrtiere female performanc^es were 
found to be superior to thbse of their male counterparts at all three grade 
levels. There were no^ significcUit grade level x sex interactions. Grade 
level main Effects were significcUit ^or all the tcisHs presented in Tables 5, 
6, and 7 except for the length transitivity case. Vfhile sex main effects 
were notably absent for all of these tasks, a significant gra^e level x sex ^ y 
interaction value resulted from a case of kindergaarten female superiority 
and ^third grade male superiority for the equivalence length conserva'tion task. 
Thus, children'^ performances on the present tasks appear*- to be significantly 
related to chronological age auid generally free of notable sex biases. 

Hoyt reliability coefficients, formally analogous to coefficient alpha, 
and a;5sociated standaurd errors of meastirement aire reported in Tables 8 through 
11 (conventional reliability indices were not seen as appropriate for the 
dichotomies and combinatorial reasoning tasks) Despite serious reservations 
about the appropriateness of applying conventional psychometric analyses to 
Piagetian concept task settings (cf . Ceorver, 1974) , the following information 
may be used for general con5>arison purposes to more traditional ability mea- 
sures. As Table 8 indicates, the Hoyt reliability values for the vsurious - 
groupements comparisons for all £he United States and Canadicui sacples range 
from .62 to .91. For all comparisons vrtiich involved 16 or more items, the 
respective Hoyt values exceeded .70. Groupement task inter-item analysis 
values are presented .in Appendix-B (Tabled' B-1 through B-17) . 

Table 9 presents the re;Liability values for the various conservation task 
items. Values ranged from ,87 to .95. The average Hoyt value for the con- 
servation tasks is .91, indicating an obviously acceptable level of • reliability. 
' Table 10 presents roxinteaqpaurt values for^ the additional relational 'concept ^_ 
tasks. Due to the different logical structure of cla^s incixasion items one 
through four (i.e., nested subclasses) as opposed to item five (i.e., inter- 
secting subclasses) , two subscales for computing reliability coefficients were 
employed (s6e Table 12)., It may be concltded that with the exception , of 
'the Some-All task the present rej.iability values indicate a generally sat- 
isfactory level of internal consistency for the Piagetian task series. 



these analyses were computed using the LERTAP test analysis J^rogram,' 
Version 2,^1974, Madison Academic Computing qeriter,. University 
of Wisconsin, Madison, Wisconsin. ^ 
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TABLE 5. ^ ■ ^ . 

Means and Standard Deviations for the "Seriation (Combined Scores), Length Transitivity, 
and Weight Transitivity Tasks from the Initial Assessment Year's Results 
(n .= 30 for Each, Grade/Sex Subsample) 



Grade 




Seriation 

S.D. 


Length 
Tremsitivity* 

X S.D. 


"Weight 
Treoisitivity* 

X S.D. 


Kindergarten 


















Males 


1. 


867 


1.167 


3.600 


1.993 


4. 


.333 


1.268 


Females 


2. 


000 


.983 


'3.667 


1.-988 


4. 


.267 


1.596 


Total 


1. 


933 


1.071 


* 3.633- 


1^974 7 


4. 


.300 . 


' i.430' 


i 

Third* 


















Males 


3. 


800 


.887 \ 


4.133 


1.889 


■4, 


.667 


1.268 


Females 


• • 3. 


667 


.661 , 


4.43? . 


1.35t 


4. 


.933 


.365 


Total 


3. 


733 


.778 


4.283. 

> 


1^637 ^ 


4. 


»800 


' -935 


Combined Grade 


















' Males 


2. 


833 


1.416 


3.867 


1.944 


.4. 


»56o 


1.2j69 


Females 


2. 


833 


1.181 - 


4.050 


1.731 


4. 


»600 


1.196 


Total 


2. 


833 


.1.298 


3.958 , 


1.835 

* J ' 4— 


4. 


/550 ^ 


1.229' 



*See Brainerd (1973b) for norms for Canadian, kindergarten and firsthand 
second graders. \ ; , 
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TABLE 6 . .-• 

Means and Standard Deviations for the Some-All, Dichotomous Sorting, 
andXardlnality Tasks from the Initial Assessment/Year's Results 
t (a r..30, fo)%..Each. &Pdde/Se)^Sab?dmple) 



Grade 



Some- All 
X S.D. 



Dichotoroous'» * 
Sorting \ 

S.D/ 



Cardinality* 
X ' S.D, 



Kindergarten 

Males 

Females 

Total 

Third 

Males 

Females 

Total 



'Combined Grade" 

Males 

Females 

Total 



3.433 
3.567 
3.500 



3.800 
3.867 
3.833 



3.617 , 

3.717 

3.667 



.728 
.817 
.770 

.484 
.434 
.457 



.640 
.666 
.653 



1.133 
1.067 
1.100 



2.100 
2.100 
2.100 



1,6J.7 
1.583 
1.600 



.819 
.868 
;838 



.759 
.803 
.775 



.922 
.979 
.947 



i 1.900 
1*.667 
1.783 



3.W3 

3; 600 
3:,767 



2.917 

2S.633: 
2:775' 



1.269 
1.213 
1.237 



1.048 
1.070 
1.063 



1.544 
1.494 
1.520 



*See Brainerd (1973a) for no^^ -for Canadian kindergarten and fi^st^ graders. 
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■ - • TABLE 8 ■ ^ . 

Hoyt Reliabilities^ for:^ariqpus Groupement Subscales for 
Two Sami^les, Combining Kiadergarten, Third Grade, and 
Sixth Grades (N = 180) for the U.S. Sample -and Combining Kindergarten, 
andTirst, Second, and Third Grades (N = 255) for the Canadian' Sample 



Subscale 



Hoyt 



Standard Error 
of Measiiremerrt 



U.S. Canadian 



All (64) Groupement Items 

All (32) Class Groupement (I-IV) Items 

" All (32) Relational Groupement (V-VIII) 
Items 

All (32) Composition Groupement Items 

All (32) Inversion/Recipyocity Groupement ^ 
Items ^ , 

-AXl (16) Class Composition Groupement 
• Items 

" <» 

All (1^ Class -Inve^rsion Groupement Items 

:a11 (16) Relational Composition Groupement 
Items 

- All (16) Relational Reciprocity Groupement 
Items 

All (8) Groupement I I 
All (8) Groupement II Ite 
All (8) Groupement III Items 
All (8) Groupemenft IV Items 
All (8) Groupement V Items 
. All (8) Groupement VI Items 
All (8) Groupement VII Items 
All (8) Groupement VIII Items 




.88 
.85 

.84 
.81 



.71' 

.IS' 
.62 
.67 
.69 
.76 
.67 
.78 
. .75 
.65 



(.91) 
(.82) 

(.83) 
(.86) 



.84 (.81) 

.85 (.83) 
.78 (.80) 



(.77) 

(.75) 
(.65) 
(.65-) 
(.66) 
(.72) 
(.70)' 
(.75)' 
(.74) 
^.(.68) 



U.S. Canadian 

3.01 (2.77) 

2.21 (2.60) 

1.90 (1.93) 

2.32 - (2.15) 

1.81 (1.63) 

1.61 (1.69) 

1.29 (1.01) 

1.44 (1.52) 

1.18 (1.47) 

.91 (1.03) 

.92* ( .99)" 

1.13 (1.22) 

1.03 ' (1.06) 

■ .81 .( .9?) 

,62 < .54) 

.93 (. .S8) 

.99 (1.11) 



ERIC 



Mr 



^ Hoyt Reliabilities for Vai/ious Conservation. Subscales ' 

Combining Kindergarten and Third Grades (N = 12Q) for the U.S. Satnple 
(Initial Assessment Year's Results) i 





• • 

Subscale / 


\ 

\ 

♦ \ 


Hoyt 


Standard Error 
' of Measurement 


All (7) Conservation of Numbfer Items 




' .87 


' *72 



All (24) Conservation of LengtW and Weight Items .95 
(Supporting Explanation Required) ' ^ 

All (24) Conservation of ^ngt^ and Weight Items .94 
(Supporting Explanation Not Required) 

All (12) Conservation of Length Items .94 
(Supporting Explanation Required^ 

All (12> Conservation of Length Items - . , .94 

(Supporting Explanation Not Required) 



1.75 



1.06 



1.63 



All (12) Conservation of Weight Items 
(Supporting Explanation Required) 

All (12). Conservation of Weight Items 
(Supporting Explanation Not Required) 



.^3 



.93 



1.13 



P9- 



All ](12) Identity Conservation Items 
(Supporting Explanation Required) 

All (12) Identity Conservation Items 
(Supporting^ Explanation Not Required) . 

<* 

All (12) Equivalence Conservation Items 
(Supporting Explanation Required) 

All (12) Equivalence Conservation Items 
(Supporting Explanation Not Required) 

All (12) Conservation Prediction items 
(Supporting Explanation Required) 

All (12) Conservation prediction Items 
(Supporting Explanation Not Required) 

All (12) Conservatioji Judgment Items 
(Supporting Escplanation Required) ^ 

All (12) Conservat^ion Judgment Items 
(iSupportin^ E^plariation Not- Required) 



.87 



.85 



.93 



.93 



.88 



.87 



.91 



.91 



1.24 



1.17 



1.12 



1.14 



1.26 



1.23 



1.17 



1.15 



f: - 
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TABLE 10 



Hoyt. Reliabilities for the Seriation, Transitivity oi Length, and ^ransh^htyof^ *^ 
Weight Subscalesr Combining Kindergarten and Third Grades- (ff^- 120) for the U.S. Sample 

u ' ' (Initial Assessment Year's 'Results) * "• - \ 



Subso^le 



Hoy t 



Standatl ^Error 
of Measurement 



All (5) Seriation Items 

Air (5^ Tr^sit5rvity of Length Items 

All (5) Transitivity of Weight Items 

All, (10) transitivity of Length and Weight 
Items Combined 



.63 
.94 
.91 

.87 



.39 
.33 

'.81 



< . \ 



V---" 



TABLE ir 



• Hoyt Reliabilities for ^he Some-All and Cardinality Taste 
Combining Kindergarten and Third Grades (N = 120) for. the U.S. Sampl( 
(Initial Assessment Year's Results) 











^ 


Subscale * ( 




\ 


Hoyt 


, standard. Error 
of Measurement 


All (4) Some- All Ltems 






.37 


, .45 ' 


AIX (5) Cardinality Items ^ 


%^ 




, .72- 


.72 



WABLE 12 

Hoyt Reliabilities for Subscales of. the Glass Inclusion Task , 
Combining Kindergarten and Third and Sixth Grades for the" U.S. Sample 
(Initial Assessment. Year's Results) 



erJc 



Subscale 



-Standard Error 
Hoyt ^ of Measurement 



Class Inclusion Xtems. l-s throi^h 4 
All (5) .Class Inclusion Items 



'39 



.63 
.67 



.63 
.75 
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\ , Groupeoeht P 

* * • 

j^Teads the questioas very vs lowly, antj emphasizes the words underlined. 
Jl, may re^akt questions ^only. ' , . 

!• Circular Stimulus^ - - * 

, A.. PreliiniHary Counting . 

* ' V -*W<t*'*'^^ •"^^".-K 

1. COUNT ALL THE CIRCLES THAT HAVE- SCTffi YELLOW ON THEM. (4)*- 

2. CbUNJ ALL THE CIRCLES TSAT DO^'T HAVE YEjLLOW ON THEM. (4)* 

\ ' ^ 

3. ' Coii5>p8ition * ^ . . 

1. ARE THERE THE SAME NUMBER OF CIRCLES WITH YELLOW ON THEM 
AS THERE ARE CIRCLES? , 

2. >ARE THERE MORE' ciRCLES THAN THERE. ARE CIRCLES WITH YELLOW 
ON THEM? ', ^ 

C. Inversion . , ^ ^ ♦ ' * ^ 

1. -IF I TOOK AWAY THE CIRCLES WITH YELLOW ON' THEM WOULD THERE* 
BE SOME CIRCLE^ LEEiT? 



2. IF I TOOK AWAY. THE CIRCLES WITH YELLOW ON THEM WOULD ALL 
THE. CIRCLES BE 60NE? , . ' s. 



II. Triangular • S^^dmulus , ^ • * 

A. Pr^ellMnary Counting* . * " 

1. COUNT ALL IHE TRIANGLES ' THAT HAVE SOME YELLOW ON THEM. (4>* 
1. COUNT ALL .THE TRIANGLES TiftT DON'^T HA^E, XELLOW ON THEM. (4)* 

B. ' CoijQ)osition ' . . ' ' . \^ 



1. ARE' THERE THE SAME NUftBER OF TRIANGLE^ wITH' YELLOW ON THEM 
AS THERE ARE 1*RI ANGLES? ' -i v 

■- , ' ■ - • . , * 

.2. ARE THERE MORE TRIANGLES THAN -THERE ARE TRIAl^GLES WITH 
YELLOW ON THEM? 

C. ' Inversion" 

f ' .■• . 

'1. IF I TbOK AWAY THE TRIANGLES WITH YEBLOW ON- THEM WOULD THERE 
■ BE SOME TRIANGLES, LEFT? ' . , 

'J ^ ' 

1. IF I TOOK AWAY THE TRi'aNGLES WITH YELLOW ON THEM WOULD ALL 
\ ,THE TRIANGLES BE GONE? 

* * 

E^ may help S^ obtain correct number-* of each stimulus. 

' . ' • ■ 44 • ' " 
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* ^ * 

Grotilpeinent II . ' ' 

' ' * * 

E reads the questions very slowly and emphasizes the words xinderllned. 
E may -repeat questions only. 

I. Circular Stimulus 

A. Preliminary Counting ^ * . ; . 

1. COUNT ALL THE CIRCLES THAT HAVE SOME RED ON tHEM. (4)* 
Z. COUNT ALL THE CIRCLES THAT DON'T HAVE MD ON THEM. C4)* 

i 

B. . 'composition \ 

1; ARE THERE THE SAME NUMBER OP CIRCLES WITH RED ON THEM AS 
THERE ARE CIRCLES? . 

2 • ARE there' MORE CIRCLES TJHAN THERE ARE CIRCLES WITH RED 
ON THEM? / 



SS^^JHAN 



C. Inversion 



1. IF I TOOK AWAX THE CIRCLES WITH RED ON THEM, WOULD THERE 

"^.BE SOME- CIRCLES LEPTr*"' ' - \ . . 

2. IF I TOOK AWAY .THfi CIRCLES WITH RED ON THEM, WOULD ALL 
THE CIRCLES BE GONE? ' , 

II. Triangular Stimulus 

A. Preliminary Counting . ^ . . , ^ ' • \ 

1. ^ COUNT ALL THE TRIANGLES THAT HAVE SOME RED ON THEM. (4)* 

2. ' COUNT ALL THE TRIAIJGI^ES THATL jBON'T HAVE. RED ON THEM. (4)* 

B. Composition « 

1. "ARE THERE THE- SAME NUMBER OF TRIANGLES^WITH- RED ON THEM . / 

AS THERE ARE TRIANGLES? . . ^ ^- 

2. ARE THERE MORE TRIANGLES THAN THERE ARE TRIANGLES WITH ' 

RED ON THEM?. . ' ^ ' 

C. Inversion 

'1. If I TOOK AWAY THE TRIANGLES WITH RED ON THEM, WDULD^^RE^ ' ^' 
BE SOME TRIANGLES LEFT? * ^ 

2. IF I TOOK AWAY THE TRIANGLES WITH RED Oil THEM, WOULD ALL/* 
^ * THE TRIANGLES BE GONE? / . ' 

*- E may help S^ obtain correct number of each stimulus. , ' " 
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Groupement III 

. . ■ X . 

reads the queation very slowly and ein>ha8ize8 the*^ words underlined, f 
E may ^repeat cjuestions only. 

I. .Circular Stimulus * 

, A. Preliminary Counting^ 

1. COUNT ALL THE CIRaES THAT HAVE SOME RED ON THEM. (4)* , . 

2. '^ COUNT ALL THE CIRCLES, THAT HAVE SOMS YELLOW ON THEM. (4)* 

# 

B. Composition 

1» ARE THERE THe'saSe NUMBER OP CIRCLES WITH RED ON THEM AS 
THERE ARE CIRCLES WITH BOTH RED AND YELLOW Oj» THEM? 

. 1. ' ' ' "' • 

• 2. ARE THERE MORE CIRCLES WITH RTO ON THEM THAN THERE ASE 
CIRaES WITH BOTH RED AND YELLOW ON THEM? 

C. Inversion . ' ' 

1. IP I TOOK AWAY TftE CIRCLED WITH RED ON THEM, WOULD THERE ' 
BE ^ CIRCLES WITH BOTH RED AND YELLOW ON THEiC^ LEFT? ^ ' 

2. IP I TOOK AWAY THE CIRCLES WITH RED ON THEM,- WOULD- ALL 
THE CIRCLES WITO BOTH RED AND YELLOW ON' THEM BE GONE? ' 

II. Triangular Stimulus . »^ • ' 

A. Preliminary Counting ^ - 

1. COUNT ALL THE TRIANGLES THAT HAVE SOME RED ON THEM. (4)* 

2. COUNT ALL THE TRIANGLES THAT HAVE SOME YELLOW ON THEM. (4)* 

B. Con5>osition 

1. are there 'the* same number op triangles with yellow on them 
as there are triangles with bothe red and yellow on 'them? 

2. • are there more triangles with yellow them than there 

Are triangles with both red and yellow on them? 

> C. Inyersicjn • * ^ • ' * 

1. IP I TOOK AWAY THE TRIANGLES WITH YELLOW ON THSM WOULD 
THERE BE ANY TRIANGLES WITH BO^H RED AND YELL OW ON THEM 
LEFT? - • ' . • 

■ • 2. IP I TOOK AWAY THE TRIANGLES WITH YELLOW . tfN THEM, WOULI) ALL 

THE TRIANGLES WITH BOTH RED AND YE LLOW BE GONE? 
' ' . * ; • /' 

* £ mayohelp S^ obtain' corredt number of each jstimulus. ^ ^ 
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\ Groupemeat'IV 

■ \ ; . . • , 

E Mads questioas very slowly and emphasizes words underlined. may 
repeat questions only. 

I. siilnulus 1 * • ^ ■ 

A. Preliminary Counting . • 

1. COUNT ALL THE YEIiLOW THINGS. (4)* 
' -2. COUNT ALL THE YELLOW- CIRCLES. (2)*' 

■ * 

B. Composition • • 

1. ABE THERE THE SAME NUMBER OP YELLOW CIRCLES AS YELLOW 
THINGS? , • ' ' " ■ 

' 2. ARE THER§, MORE YELLOW THINGS^ THAN YELLOW ^CIRaES? 

C. Inversi'bn^^ 

1. ' IF I TOOK AWAY THE YELLOW THINGS, WOULD THERE BY ANY 

YELLOW CIRCLES LEFT? 

2. IF 1 TOOK AWAY THE YELLOW THINGS WOULD ALL THE YELLOW 
CIRCLES BE GONE? 

« * 

li. stimulus 2 

■ A. Preliminary Counting ... ^ ■ 

1. COUNT ALL THE YELLOW THINGS. (4)* . -« 

« 

'2. COUNT ALL THE TRIANGLES. (2)*" V ^ * i 

B, Coiiq>08ition • . " ' 

1. ARE THERE THE SAME NUMBER OF YELLOW TRIANGLES AS. YELLOW 

i raiNGs? , ' ' , ^ • '. ■ ' ' 

2. jmi. THERE MORE YELLOW THINGS THAN YELLOW TRIANGLES? 

C. Inversion 

■ *' \ 

■ Iv. IF I TOOK AWAY THE YELLOW THINGS, WOULD THERE BY 'ANY 
. ^YELLOW TRIANGLES LEFT? . - * 

2. IP I TOOK AWAY THE YELLOW TH^NGS , WOULD ALL THl5 YELLOW ^ 
TRIA^J^GLES BE GONE? 



* ^^ay heliJ.£ obtain correct number of each stiimlus. 
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s Groupeaent V 

V ' • ^ . 

Like transitivity—the ^ticks atr^ separated by 2^ ft. The middle stick 
is brought to each side and compared ♦ 

E reads the question very slovrly and eii?)hasizes the words underlined. 
may repeat questions only. . 

I. * tength " ^ ^ . 

** * % 

A. \ Preliminary Ck)mparisons 

1. shows that the Blue .sjtick is shorter than the Green 
'Stick.* ^ 

^ ^ ' ' r . 

2. E shows that the Green stick is shorter than the Red 
^ stick'.* 

B. Composition 

1. ARE THE BLUg AND RED STICKS THE SAME LENGTH?. 
. ,Z^ ^1S TEE BLUE STICK SHORTER THAN THE STICK? 

C. Reciprocity Comparisons * - ' 

1.^ E shows £ that the Red stick is longer tlian the Green 
stick.* • % 

.2. E shows, S^ that the Green stick is longer' than the Blue 
^tick.* 

D. V Reciprocity . • 1 

1. ' ARE THE RED AND, BLUE STICKS THE SAME LENGTH? 
2*. iS^TfiE MD STICK ikJNGER THAN THE BLUE STICK? 
II. Weight' ^ " • * . ' ' 

, A., Prelimi^«?3^vComparis6ns | ^ 

' ' \' ^ ^ / ' . 

1* E shows S that the Red stick is'ligMter tlian the Green • 
stick.* . , • ^ 

* 2. E shows S^ that the Green stick is lighter than the Blue 
stick.* ' 0 

B. Coii5)osition , • 

1. Da THE RED AND BLUE STICKS WEIGH THE SAME? , 

' 2; IS THE 'red -STICK TIGHTER THAN THE BLUE STICK? ^ 

• ' /C. Reciprocity Comparisons* ^ } * 

' ;L. E showp & that the Blue aticic Is heavier than the Green 

- ■ / " } . . . • * 
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Groupement V.CQntlnued 



stick.* 



2. E shows S. that the Green stick is heavier than the Red 
stick.* . 

• <> - 

-D. Reciprocity 

1. DO TffiB -BLUE ANH ^gED STICKS WEIGH THE SAME? 

2. IS THE BLUE STICK HEAVIER THAN THE RED STICK? 



^ 



II 



X 



* E first 'asks S. what is the relationship between the two stimuli. E. 
helps S^ to u nderstand and verbalize the relationship before going on, 
r.e., ARE THfeSE' THE. SAME? HQW ARE THEY DIFFERENT? WHICH ONE IS ' 
LONGER (SHORTER, HEAVIER-, LIGHTER)? . ^ 
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'Groupeoent *VI 

-E reads questions very Slowly and emphasizes 'the wbrds xinderllned. 
may ie^eafi questions only. ' 

• « ' 

I. Length , - n , 

m 

A\ Preliminary Comparisons ^ 

1. shows that the Blue and Green sticks are the^same 
\ ' length.* - ' r . ^ 

2. E^ shews S_ that the Green and Red sticks are the same 
\ length.* 

B. Composition . ' ^. 

1. ^ ARE> THE BLUE AND RTO STICKS THE SAME .LENGTH? 

2. IS THE BLUE STICK SHORTER THAN THE REtf ST];CK? 

. C. Rec:^proclty Comparisons ' , ' - 

1. E^ shows S^ that the Red and Green sticks' are the sasie 
A length.*"* * * 

2. E^ shows S_ that the Green and Br«* sticks are^ the same, 
length.* , , . 



D. Reciprocity ' , * • ^ . 

. _ * -^^^ * / 

, -.^ 1. . ARP THE gED AND BLUE STICK5*THE SAME LENGTO? 

2. IS THE RED STICK LONGER THAN THE BLUE -STICKy^V 
II. Weighty y 

A. Preliminary Comparisons " • 

1. E shows ^ that th4 Red and Green st^jks weigh the same. 
1. E^ shows S^ that the Green /and Blue stlcka weigh the seme 

B. Composition - . ' ' 

1, .DO THE AND BLUE STICKS WEIGH THE SAME? 

2. IS THE RED^ STICK LIGHTER THAN THE BLUE STICK? 

C. Reciprocity Comparisons. ' ^ 

• * ^ > * ♦ ^ 

.1. shows ^S^ that the Blue and Green sticks weigh the same, 
2. JB shows S^ that the Green and Red sticks weigh the same*^ 



GroujJeoent VI continued 

D. ■ Reciprocity ■ ' v 

1. • DO THE BLUE AND RED STICKS WEIGH THE SAME? 

2. IS THE BLUE STICK HEAVIER .THAN THE RED STICK? 

y ■ \ 



E first asks ^ what is the relationship between the two stimxili. E 
helps S to understand and verbalize the relationship be<ore going oi 
i.e., ARE THESE THE SAME? HOW ARE .THEY DIFFERENT? WHICH ONE IS 
LONGER (SHORTER, HEAVIER, LIGHTER) ?* . 



•Groupement VII . " 

E reads questions very slowly and emphasizes the words underlined. 
E^may repeat questions only. ' 

Length and Weight * • . * ' 

I. Preliminary, Comparisons " * 

A. .'E^ shows that the. Red stick" is both shorter and lighter 

than the- Blue stick.* • ^ ' 

% . * ' ' ' . 

B. E shows tha^t 4he Blue stick is both 'shorter and lighter 
than the' Gteen stick.* 

11; CoBq>osition 

A. ARE THE RED AND GREEN STICKS THE^ SAME LENGTH? 

B. ' DO THE BED AND GREEN STICKS WEIG? THE- SAME? , 
; C. I^THE RED STICK SHORTER THAN THE GREEN STICK? ■ * ^ 

D._ IS. THE RED STICK LIGHTER THAN THE GREEN STICK? 
III. Reciprocity Comparisons . \ ^ , 

A. E^ shpws S^ that the Green stick is both longer and heayiey 
^ • than the Blue stick.* • , . * 

• ' . ( ' 

B. £ shows S^ that the Blue stick is both longer and* heavier 
than the Red stick/* • * ^ ■ 

JV. , Reciprocity . ' * > n * 

✓ • ' ' ! . ' 

A. ARE THE GREEN AND Rm STICKS THE SAME LENGTH? 

^ B. DO THE GREEN AND^REEHSTICKS WEIGH THE .S^\ . ^ 

-C. IS THE GREEN STICK LONGER THAN THE RED STICK? 

D. IS THE GREEN STICK HEAVlfiJl THAN THE RED STICK? 



E^ first asks what, "is 'the relationship between the two stimuli. .E 
helps' S^ to understand and' verbalize the relationship before going on, 
i.e., AIIE THESE>THE SAME? HOW ARE TOEY DIFFERENT? WHICH ONE IS 
LONGER (SHORTlER, HEAVIER, LIGHTER)? • 



Groupeoent VIII 



E reads questions very slowly and emphasizes the words underlined* 
U may repeat questions .only^ / ^ ' 

• !• Preliminary Comparisons * , - ' 



1 A. E. shows that the Green stick is shorter: and\the same weight 
as' the Red 'Stick.* ^ 

B; E^ showa t;hat the Red stick is shorter and the ^ame weightf 
. as the Blue stick.*. , ' ' » 

II. CompositioA * ' ' 

A. JiBE 1?HE GREEN AND BLUE . STICKS Tlffi SAME LENGTH? 

B. DO THE GgEEN AND BLUE STICKS WEIGH THE SAME? 

C. IS THE GRElEN STICK SHORTER THAlf THE BlUE STICfc?^ 
. D. IS THE GREEN STICK LIGHTER* THAN THE BLUE STICK? 

III. Reciprocity /Comparisons, 

A. E shows S tlia£ the Blue s'tick'is longer and weighs the same ais 
' ' > ^ the Red'Ttick.* ' » ^ ' ^ 

* Bv E shows, & that the Red stick* is -longer"; and wei^ the^ same as 
the„ Green stick.*, 



■1 



IV Reciprocity 



A^ ARE THE BLUE AND GREEN STICKS THE SAME LENGTH? , 

B. DO THE BLUE AND GREEN STICKS *WEIGH THE SAME? 

C. IS. THE BLUE STICK LONGER THAN THE GREEN STICK? 

D. IS THE BLUE STICK HEAVIfiJl THAN THE GREEN STICK?' 



* E first asks' S what is thi relationship between the two stimuli. E 



helps S^ to understand and 
i.e. /are these THE SAME? 



verbalize the relatlonsHlp before going on, 
HOW ARE THEY DIFFERENT? WHICH ONE IS 



LONGER (SHORTER, HEAVIER, LIGHTER) ?< 



Dichotomies 



DIVIDE ALL THESE DRAWINGS INTO TWO BUNCHES PUT .ONE KIND HERE AND* 
ONE KIND HERE. Far 2nd and 3rd Dichotomies i E adds, BUT DO* IT. IN A 
•DIFFERENT WAJKTH^ BEFORE. , ' ^ / ' 

. ^ Ist Dichotomy f , * 

a* Exhaustive sort with number as only crltferlou 

"b. ^^haustlve soi^t with shape a^ oniy criterion ^ 

c. Exhaustive sort wllh color as only criterion 

d. Other s 

' • • • 

,2nd Dichotomy ^ \ 

a/ Exhaustive sort with nunJj^y as^ only criterion 

Exhaustive* sort with sh^e .as only criterion 
c. B^austlve sort with color as only criterion 
d; Other 

, 3rd Dichotomy ' • ^ ^ 

- ■ a,. Exhaustive sort with nfmber as only criterion 
b. .Exhaustive sort with shape as only criterion 
,\ ' c. ' Exhaustive sort with colqr as only criterion 

■ dr Other 
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. SoAe-All. " ■'. 

' * - f ■ ■ ■ 



•1. ■ LOOK at' ALL THE TIED FtGOR^S. ARE ALL THE RED FIGURES TRIANGLES? 

■■• ' .■ — _ ■ • • • • • 

'** .3rel8*,*.ir6,' Other 0 ' ■' . • ♦ • . 

2 . :. Cook at -ail '^Jthb triangles . ■ • • ar^* all tAe "triangles . red f 

•No* , Yes", Other 



. 1 



I 



3, LOOK AT ALL ip CIRCLES. ARE ALL THE CIRCLES BLUE? 

' ' . ( 

Yes*, No, Otl 



4.- LOOK AT ALL THE BLUE FIGURES. 'ARE ALL THE BLUE' FIGURES CIRCLES? 
No*, Yes, Other \ - 



r ' 



*■ correct rVf ponse 

55 



Class Indiislon . - * ♦ 

1..^ Materi^s: 3 red and 2 blue triangles 

ARE THERE MORE TRIANGLES OR MORE RED FIGURES? 
" more.. triangle8*,"more red figures^, other 

2. Materials: 3 yellow and 2 blue circles 

ARE. THERE MORE BtUEvFIGURES OR MORE CIRCLES?. » " ' 
more circles*, more blue figures, other 

3. Materials: 3 red and 2 blue triangles, 4 blue circles 
a. ARE TI&RE MORE TRIANGLES OR MORE RED FIGURES? 

more . tjciangies*,, more red figures, other 
b- ARE THERE MORE BLUE FIGURE'S: OR MQRE CIRCLES? 

more blue figures*, more circles, other 
c, ARE THERE MDRE BLUE FIGURES OR M0RK'1:RIANGLES? ^ ' 

more blue figures*', mo?e triangles, other 



* correct response ' •p^o ato m o • 
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Combinatorial Reasoning ^ * 

SHOW. ME ALL THE PAIRS OF CHIPS YOU CAN MAKE USING THESE COLORS. THE 
-TWO RULES ARE THAT EACH PAIR. MUST, HAJTE TWO COI33RS AND EACH TIME YOU 
ARE TO PUT DOWN A NEW 0!l'"£ilFFERENT PAIR OP COLORS. " ' 



ERIC 



A. Four Colors ^ 

■ » 

• Correct (6)-Pairs; .Red (Preen, Yellow^, Blue) 

Green (Yellow, Blue) 
' ' V YeUowMBlue) , 



Number of correct pairs :_ 
Number of repeated pairs: 



' Approach* ^indicate one): 1. A(B,C,D) & B(C ,D) ''er'C(D) 
« * 

2. A(B^C,D).& B(A,C,D) & C(A,B,D). & D(A,B,C) 

3. Random, no apparent system 

.4. Begins on^ of the above, and , shifts to 

• • ajiottier of the above ' . >• , , 



Other 



B. Six Colors 



Correct (15)' Pairs: Red (Green^ Yellow, Blue, White,' Orange) * 

Green (Yellow, Blue, t^^^ite, ^Or^^e) ^ ; 
Yellow (Blue, IThite, TSPSlrig^') /Tr -^r^^^ 
Blue-'(White, Orange) . 
White. (OrangV) 



' Number of correct pairs:_ 
Number of- repeated pairs: 
Approach: Same as above 
C, Eight Colors* 



Additional Correcjt (13) Pairs: Brown (Red, Green, YelJ-ow, Blue, White, 
^ , ' Orange, Light Blue) 

'Light Blue (Red, ^GreeS";, Yellow, Blue,' 
' ' ' ' ' '^^ White, Orange) 

Numb.«r of correct pairs: * * " ' . ^ 



Number of repeated pairs: 
Approach: Same /as above 



*Administ'er only if 12 of the derived 15 possible correct pairs (i»e.,^ ^ 
correct- pairs minus repeated pairs), were formed with six colors* ^ 

'hi 



Cardinality I 



NOW WE ARE GOING TO PLAY A GAME. I AM GOliJG TO SHOiJ YOU S(5HE CARDS ' 
WITH TWO ROWS OF DOTS 'ON THEM. I WANT YOU TO FIGURE OUT WHETHER 
THERg: ARE THE SAME NUMBER OF RED DOTS AS GREEN DOTS, OR tS ONE OF THE 
■ TWO ROWS HAS MORE DOTS. ' . ' •. 

^ • : . ■ • ■ . \\ ' ■ 

ONE SPECIAL RULE YOU MUST FOLLOW.- YOU CANNOT COUNT THE DOTS - YOU 
.HAVE TO FIGURE OUT THE Al^SWER SOME OTHER WAY. 7^ 

» One at a '^ime E presents a card on the tablfe in front of with the 
green dots closest to S^. S may not touch the card . E asl^s the ques- 
tions below for e^ch card. Allow as much time as needed. 

Cardinality A (Red « 8, Green 6) ' * * ■ . 

ARE THERE THE SAME NUMBER OF RED DOTS AS GREEN ROTS ON THIS CARD? 
■ No* 'Yes ' ' ' ' 

DOES ONE OF THE ROWS HAVE MORE DOTS?^: . . 

■ Yes* No . . ' ' , ■ / . 

If yes, WHICH ONE? . Red*, • Green , ;• ' ' . . 

If no, • ' ■ < 

HERE IS A NEW CAto. , , 

Cardinality B (Red » 8, Green « 6) ' ' ' . 

ARE^^IJ^RE THE SAME NUMBER OF RED DOTS AS GREE^ DOTS ON THIS |CARD? 

Yes 

DOES ONE OF TIJBTWWSJAVE FEWER DOTS,? 
.Yea* ^o ' 

"if yesi WHICH ONE? . Green* Red ' • 

l£ no,v ' 

HERE* IS A NEW CARD. * w , . 

Cardinality C (*cd « 8, Green ^i^JX)) 

ARE THEftE THfe SAME NUMBER Of'-RED DOTS AS GREEN DOTS^ON THIS CARD? 
A. ' No* . Yes 




DdES ONE 'OF, THE ROWS HXVE' MORE' DOTS? 

Yes* No 

If yes, WHICH ONE? - Green* Red 
If no; 



* correct response 
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Cardinality I contintied 



HERE iS A NEW CABD. . ' r 

Cardinality D (Red «' 8, Green « 10) 

V ■ ^ * \ / 

ARE THERE THE SAME NUMBER OF RED DOTS -AS GREEN DOTS bN *THIS CARD? 
No * 'Yes ^ 

WES ONE OF THE ROWS HAVE FEWER DOTS? [ 
Yes* . No ' • > , . 

If yes, WHICH ONE? Red* Greto [ . ; 

If no, • , . - " , ^ . ^ 

'■ ' . ' ' ' ' , , 

HERE IS A. NEW CAED. 

Cardinality E ' (Red - 8/ Green - 8) ' • 

•■ • > 

ARE THERE THE -SAME NUMBER OF RED DOTS AS GREEN DOTS ON TEES CARD? 
, ■ Yes* No ' - , , . . 

-JDOES ONE OP THE ROWS HAVE MORE DOTS? 
No * > Yes 

• ' ■ ■ . ^ ' \ 

HfeRE tS A NEW CARD. . ' ' ' . . 

Cardinality F (Red « 8, -Green « 8) ' , ' , 

ARE' THERE THE .SAME NUMBER OF RED DOTS AS GREEN DOTS' PJS^THIS CARD? 
Yes* .No • ' ' , 



DOES ONE 6E THE ROWS HAVE FEWER DOTS? 

No * * Yes ' 

To check against counting watch for lip moveinents, and' rhythzjic 
motor responses. , . - ^ ' \. ^ 

jE's judgment of. counting on the patt of / 

No * Yea ' / ' ■ * 



E asks .S., DID YOU FIND T6AT YOU C0ULD/-ANSWE_R ALL -.THE QUESTIONS 
WITHOUT COUNTING THE DOTS? ' , 

Yes* No. / ■ • . 

DID YOU HAVE TO COUNT ' S6METIMBS? 

No * Yes ■ 

> * . 

* corrett teponse 
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Cardinality I continiied * ' 

CAN YOU EXPLAIN HOW YOU WERE ABLE TO ANSWER THE QUESTIONS? 

. iaatcHed*~clrcle (ct)rrespori3ence) ' 
doesn't know 

^irrelevant justif idation 
counted el^i^cles 

some were bunched together and 
others were spiTeadi apart ^ 



. ■ - ■ Cardliiality II 

Story A SUPPOSE THAT I HAD 8 'CQOKIES AND^YOU HAD 6 COOKIES, 

WOULD WE BaTH^ HAVE, THE SAME NUMBER OF COOKIES? 
. ^ -So* .- Yes : 

^\ WOULD ONE 'of US H^ MORE COOKIES? 

Yes* No • 

If jres, WHICH ONE? E * . S 

If no, ' , ^ 

Story B SUPPOSE THAT I HAD 4 COOKIES AND YOU HAD '4 COOKIES. 

WOULD WE BOTH HAVE ;rHE SAME NUMBER OF COOKIES? 

Yes* . No, - ' 

WOULD ONE OF US HAVE FEWER COOKIES?, 
. 'Np* Yes 

E^ presents. Card A^^ and asks t . 

' • HOW MANY DOTS ARE ON THIS CARD? 

■ " 8* - , Other 

If other , E_ helps S_ count the dots. 

E places A & B "between S_ and Card^Aj^ and asks: 

.HOW MANY DOTS ARE (|)N THIS CARD? 

8* -Other • 
If other , E helps /S^ count the dots. 



ARE THERE THE SAl^E NUMBER DOTS ON THESE, CARDS? 

Yes* 



-* 



DOES ONE OF THE CARDS HAVE FEWER DOTS? 



No* Yes 



E presents CardNBj^ and asks: 

HOW MANY DOTS ARE ON THIS' CARD? 

6* Other 
If Other, B Kelps count the dots. ^ 

* correct response 
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Cardinality II continued 



places Card A & B between £ and Card B^^ and asks:^. 

HOW MANY DOTS ARE ON THIS CARD? . ^ • * 

/ . "8* Other 

If other, ^ helps S_ count , the dots. 

ARE THERE THE SAME NUMBER OF DOTS "ON THESE CARDS? 



No' 



**DOES ONE OF THE CARDS HAVE MORE DOTS? 



Yes 



**If yes, WHICH ONE? 
If no, 



No 



, Yes*- 
Greto* ' Red 



• **E does not score these questions until both are asked. 



Q ' ^correct response 

ERIC ' ■ . 
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SERIATION 



A-Serial Ordering 



E presents sticks (lySyAyO^TyS^lO) in a ^scraial^led fashion and not 
In a straight line* 

HERE WE HAVE SOME STICKS.- I WANT YOU TO ARRAKGE THESE STICKS IN 
ORDER. REMEMBER ALL THE STICKS HAVE TO BE IN ORDER. 

If the child hesitates E^ asks; 

FIND THE SHORTEST STICK AND PLACE IT HERE ' (to the S_V ri^t) pause 
AND FIND THE LONQEST STICK AND PLACE IT" ffiSRE (to the'S's left). 
NOW PLACE ALL THE OTHER STICKS IN ORDER BETWEEN'THE LONGEST AND 
THE SHORTEST. " „ 



E helps S to finish the task if necessary, ' i 

ARE YOU FINISHED? AjP THEY JUST RIGHT? 

arranges sticks in correct ord er i> efc r e>^roceeding to next task. 



■ " " ■ ' , SERIATION . 

. ' B-Additive. ^eriatioh' 



F.adjus^tS' the array so that, there iff an inch , space between, the sticks 
and a two inch space between the sticks whete ,a s|:J.ck is to be arded. 
Pause.' \^ ' ^ ^ V " ' ' ' V . 

places th? r^imaining sticks (2,5,9) an inch apart betweep^thje 
original array and the in order ari4 in the ^ame 'ascending direction 
as the original array. ' > * . \ • 

HERE ARg THREE MORE STICKS TI^T GO WITH THE OTHER SflCKS.' • GAN YOU 
SHOW ME VnCTHOUT TOUCHING THE STICKS WHERE THIS STICK (pointing to 2) ' 
WOULD GO INTO THE ORDER OF STICKS? E repeats this procedure wifh 
stick 5, then 9. ' ^ ' \ - — > 

Pred iction; 

, ^ *. , ^- . . ■ 

NOW PUT THESE STICKS INTO 'THE ORDER WITH 'tHE OTHER STICKS . PUT THEM 
IN WHERE THEY BELONG. ' . • • 

tf ^ falls to understand the task, E^ places^, one of ^ the sticks I for 
him. . ~ - ■ \ . ' . 

After S^ has finished E asks; * " , ^ ■ » - 

HAVE YOtr PLACED THE STICKS THE. WAY YOU WANT TiIeM? CHECK AND .MAKE' , 

SURE. . ' ' ■ - ' ' 

Placement : (If E helps^ score- that stick incorrect.) ' 
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SERIATION 



Serial Correspondence 




"'E^ places the circles between the ^ and the order array of gticks-ln 
\ a mixed fashion, 

HERE ARE SOME CIRCLES, I WANT YOU TO ARRANGE THESE CIRCLES IN OIOJER; 
'■remember AiL OF THE CIRCLES HAVE TO BE IN ORDER. PUT THEM jIN -THE 
SAME WAY AS THE STICKS. ' ' . . - . 

■' ' ^ ' 

if tlite child hesitates E,a8k8}. _ ; . ■ 

C-Matching FIND THE SMALLEST CIRCLE AND PLACE IT HERE (to the side of the • 

Case shortest sticK) pause AND FIND THE LARGEST CIRCLE AND PLACE IT HERE 

^ / (Xo the side of the largest stick). NOW PLACE ALL^THE OTHEk tllRGLES 

IN ORDER BETWEEN THE LARGEST AND THE' SMALLEST CIRCLE. 

The circles should be very close together but not t.ouching. ' 

NOW LET'S-MATdH EACH STICK TO THE CIRCLE IT GOES WITH. Pause to see 
if S can make the Correct correspondence order. 

" • '? . •- 

He hesitates E asks: - . • ^ 

1 • ■ - . ' ' ' 

PUT THE LONGEST STICK WITH THE LAR8EST CIRCLE. Pause" . PUT THE 
^ • ' SHORTEST STICK WITH THE SMALLEST CIRCLE. NOW PUT EACH. OF THESE 

STICKS WITH THE CIRCLE THAT IT GOES WITH. THEY MUST .BE THE RIGHT 
•SIZE FOR 'EACH OTHER. • 

If S responds incorrectly E replaces the sticks and circles to 
cofrespondence and explains; • 

. ' ' EACH STICK G0E5 WITHvA CIRCLE. THEY ARE THE JIIGHT SIZE FOR'^ACH 

^ • * ' ^ ' ' - . ^ , ' ) 

E extends the stick array so there is^ an extra, *two sticks at each 
end of the circle krray. sticks 'so the longest sticks are \ 

roughly 4 inches above, the largest circlets. Oi:der sticks oVer ^ 
" * ^ spaces between dircles. E^' points to -stick 5 and asks: • ^ 

D-Extension POINT TCT THE CIRCLE THAT GOES WITH THIS STICK. tHEY HAVE TO BE THE 

^nd* right' SIZE' FOR EACH OTHER. * • " ' . ^ ^ 'm 

cCompres- , , . . ?i /' , 

. sion ' E^ repeats this: procedure for sticks 2 an<J- 7. . ^ 

' Cases * ' . ^ " . • 



58 



Serial Correspondeuce continued 



/ £ may ^not move the sticks or circles* - \ ^\ ' 

returns the sticks and circles to correspondence and once^ again 
establishes the relationship between the circles and sticks* • > 

E compresses sticks (4 inches above largest circle) so all the sticks 
are one inch apart and clustered between circles 4 and 8* _E points 
* to stick 6. . ' . ' 

POINT TO THE CIRCLE THAT GOES WITH THIS STICK. THEY HAVE TO BE THE 
RIGHT SIZE FOR EACH" OTHER. , 

E repeats this procedure for stick 8, then 3. 

E returns the sticks 'arid circles. to correspondence and once again 
established the relationship, between the circles and sticks* 

E^ scrambles the sticks* E pointy 'to stick 4 and asks: 

E-Scramblcd WHAT CIRCLE GOES J^TH THIS STICK? YOU CAN DO ANYTHING YOU WANT W3;TH 
Case THE STICKS* (Don't tell to construct the order feven though it is ' 

permissible.) REMEMBER, THEY HAVE TO BE THE RJGHT SIZE FOR EACH 
OTHER* • 



E repeats this procedure for stick 9, then 5. If S^ moves the ticks 
during a trial, E^ scrambles the sticks again. ' ^ 

If S^ does not reconstruct,- then E asks: ' * 

HOW CAN YOU BE SURE THAT THIS STICK (5) (JbE§ WITH THIS CIRCLE (5)? 
YOU CAN DO ANYTHING YDU WANT WITH THE STICKS* , ' 



reconstructs f " * .. 

doesn^t know -or guessed , * "! * 
irrelevant justificatiw 

Relevant justification but doiBs not racon^trutt 



;ERIC 
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Conservation and Transitivity 
Warm-Up 



Materials : ' , 

Picture of two unequal parallel lines 
Two blocks of unequal weight 



Instructions I 



(1) Length ; TJie E places a picture of two perceptibly unequal 
parallel lines (lO-cm and 20-cm)v to the center of ^the table, 
approximately 8-10" Inches from the The picture is 
arranged such that the longest line is nearest the 

S_. The E then asks the following questions: 

' jCa) ARE THESE TWO LINES THE SAME ' LENGTH? . 

Yes No I Don't Know No Response ^ 

. (by WHICH XINE IS LONGER? 

10-cm 20-cm I Don't Know No Response 



(c) WHICH LINE IS SHORTER? 

lO-cm 20-cni I Don't Know ' No Response 



Warm-Up continued 



Weight: The E gives the a block tq^ hold in each hand,, and 
asks the following questions: * ^ 

(a) ARE THESE TWO BLOCKS THE SAME WEIGIffJ *' 

♦ * ' ^^^^ 

X®8 No I Don't' Know _. IJo-Respdiase 

.(b) WHICH BLOCK WEIGHS 'MDRZ? . 




, 'Small Large 'l Dpn'^t Know No Response 

(c) WHICH BLOCK WEIGHS LES£?_A , 

SmaU T" Large" I Don^t Know No Response 



V • 



If a S^ does "not s^e© to understand the^ relational terms, the ^ 
E may repeat the wArm-up or that portion about which the ^ 6e¥ms 
uncertain, -\ 
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Transitivity of Length 



, Materials ; 

'■ * 

27- cm blue .stick 

28- cm blue stick ^ 
28-cm white stick ' , • 2^ 



Instructions ; * • ^ . " , * 

The places the board, having 27-an blue stick and 28-cm 
blue stick glued id own approximately ope arm^s ^length apart, 8-10 
inches from the In the middle of the table • The sticks are \ • 
positioned such that the midpoint of each stick is in direct rela- 
tion to. the other .st;ick. Taking the 28-cm white stick and placing 
It in the middle of the board between :the two blue ^s ticks, ^ ^e 
says: . v • * 

HERE ARE SOME STICKS WE WILL BE WORKING WITH. 

The^E^ then places the 28-cm white stick next to the 28-cm blue 
stick,' making the ends nearest the S^ even with one another, and so 
the S^ can observe the sticks to be ^of equal length. The S^ is ^ ^ 
required to verbalize this latter fact. 

ARE THESE TWO STICKS THE SAME LENGTH? J*-. ' ' 

" Yes No I Don't Know No Response ^ . 

Next, the E places ^he 28-cm white stick next to the 27-cm blue 
stick, again making the ends neirest the S^ even with one another, 
and so the S^ can observe that the Wttl-te stick is the longer of the 
two. The S^is required to verbalize this laHer fact. 

IS ONE OF THE STICKS LONGER? \v 

Yes No I Don't Know No Response 

(If "Yes," then)' WHICH ON^? < ' 

White ' Blue ' ' I Don't Know ^ No Response 



Transitivity of Length continued 



Finally, the removes the white st^ck from the .table, and 
the following questions: r ' 

(a) ;^RE 'THESE WO STICKS THE, SAME LENGTH?. 
Yfes No I Don't Know No Response^ 

(b) ' \lS ONE OF THE ^STICKS XONGER ? 
^s No I Don ' X: Know ^ No Respctose 

• (E^^'Yies." then) 'WHICtf ONE? y " 
28-cMi 27-cm I Don't Kno<r'' No Re8p<^&_ 

(c) . IS one\f the sticks , shorter? 

Yes Nb I Don't Know /No Respgjise ^ 

Clf ^ ^Yes, " thfen) WHICH ONE? 

27-cm _j ; ■ 28-em \ I Don't Know No Response • 



\ 

\ 



Ttansitlvity of Weight 



Materials: 



Oae re<r and one gray clay ball of equal weight 
One gray clay ball .of -a^ lighter weight 



Instructions : 



The E Maces ^the three* clay balls in the middleJof the table 
•8-10 inches fnom the S^, and says: ' ^ 

, HERE ARE SCME CLAY BALLS WE WILL BE WORKING WITH. 

The 5. then' hands th^^'J^^onife, red and one gray clay ball of equal 
weights The £ is required to verbalize this latter fact. 

DO THESE TWO ."CLAY BALLS W^IGH THE SAME? 



Y^s No I DonVt Know No Response 




Next, the E, removes the Ngrajr clay ball from the S^'s hand and places 
the, gray ball on the table 8-10 inches in front of the hand In which 
it was held. Then the red clay ball is removed and placed in the 
hand opposite the one in wtvich it originally appeared. Next t;he 
lighter gray clay ball is "placed in the remaining empty hand, so' the 
£ ld.ll know that the red ball is" the heavier of ^he two. The also 
is required to verbalize this latter fact. 

V DOES ONE OF THE CLAY BALLS WEIGH MORE ? . . ' • , 

* ■ "~ ' ■ ' 
Yes No ' I Don't Know '""No Response 

^ — • ■ ,> ' — - 

. (If "Yes; then) WHICH ONE? ,. 
Red Gray I Dpn*t Know No Response 



Transitivity of Weight; continued 



The gray clay^balL is removed and placed on the table' 8-10' iijches 
in front qt the hand in which it was held. Finally, the E. removes 
the red clay ball from the table, and asks the following questions: 

(a) DO THESE TWO CLAY BALLS. WEIGH THE SAME? 

Yes ^ No^ I Don'^ t Know \ No' Response 

(b) DOES ONE OF THE <nJ^Y BALLS WEIGH MORE? 

Yes No I Don't Know ^ No Re^onse 

(If "Yes," then) .WHICH ONE? 

Heavy . Light • . 

(c) DOES ONE OF- THE CLAY BAJ-LS WEIGH LESS? 



Yes 



No 



I Don'jt Know, 



No Response 



(If '^Ye»/' then) WHICH" ONE? 



Light 



Heavy 



Conservation of Length 
Identity Tonnat 



Materials : 

r ' 

I * 

One 28*7cm string 



Ins true tions.i 



(1) . Prediction: Placing the 28-cm string in the middle of the 
' table 8-10 inches frop the,^ so the length rms horizontally 
in a straight line from the £'s left to -right, the^^E asks the 
following questions : ' 

(a) IF I WEJIE TO MAKE T^IS STRING ^NTO A CIRCLE^ WOULD THE 
> - STRING *STILL HAVE THE SAME LENGTH? 

Yes J > No I Don^t Know No Reaponse 

; (b) IF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD- THE, 
\ y' • STRING BE LONGER? * , ^ ' 

Yes No I Don't Know* No Response 

(c) IF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD THE 
jSIRING BE SHORTER ? . " 

- ' Yes * " No ^ r Don't Know > No Response 



Conservation of Length continued 

Deformation : The E then forms the string Into a circle 
the S^, and asks the following questions: 

'J ' ^ , 

(a) ' IS THIS STRING THE SAME LENGTH AS BEFORE? 

I, Yes No I Don't Know No Response- 

(b) IS THIS^ STRING LONGER THAN BEFORE? ' 

-Yes No I Don't Riow Nd^ Response ' 

(c) IS THIS STRING SHORTER THAN BEFOfeE? 

Yes No, I Don't Know No Response 



hfeterials: 



Two 28-cm- strings 



Conservation of Length 
Equivalence Format 



Instructions ;* , v * - 

/ v; • . 

The E places the two strings slde-by-side in tfie middle of 
the t^ble 8-10 inches from the S^, so the length runs horizontally 
from the S^^s left to right, and so the strings are observed to be 
of equal length. The £ is required. to verbalize* this latter fact. 

ARE THESE TWO STRIlfGS THE SA^E LENGTH? 

Yes\ No I Don^t Know No Response 

(1)'* Prediction ; Leaving the strings' exactly as ^ they are while 
pointing to the string nearest the S^, the E asks , the follow- 
ing questions: « * 

. • 

(a) IF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD THE 
' TWO STRINGS ^STILL HAVE THE. SAME LENGTH? . 



Yes 



No 



I 'Don* t Know 



No Response 



(b) If I WERE TO MAKE THIS STRING IlfTQ A CIRCLE, WOULD ONfi 
OF THE STiaNGS BE LONGER? . 

Y^s No I Efoo^t Know [ No Response J 

(c) IF ;.W^RE TO MAKE TffiLS SXRINg' INTO A CIRCLE, | WOULD ONE 
OF THE STRINGS BE SHORTER?, ^ ^ / 



' Yes 



No 



I Dpn't Know 



No Respcnise 
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Conservation of Length continued 



(2) Deformation ; Tfte then forms the string" nearest the into * 
a circle (towarc? the S^, and asks the following questio;is: 



(a) ARE THESE ^0 STRINGS THE SAlffi LENGTH AS BEFORE? 
Yes No- T Don^t Knov No Response 

t ^ ■■ • 

(b) IS ONE OF THF STRINGS LONGER THAN BEFORE? 

Yes No ^ I Don't Know No Response 

r 

(c) IS ONE OF THE STRINGS SHORTER THAN BEFORE? 
Yes No I Don't Know> No Response 



\ 



J.. 
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Materials: ' , • ' . 

One green clay ball ^ ' ^ 

4 . - * 

Instructions ; • ^ . ' - , / ^ 

•(1) Predlctloiu Placing th"e green clay ball in th^ middle of 'the 

table 8-10 inches from the S^, the agks the following questions 

"(a) IF I WERE TO ROLL THIS CLAY 'BALL INTO A HOT-DOG, WOULD) THE 
PIECE OF CLAY STILL HAVE THE gAME WEIGHT? . * " 

Yes 'No I Don^t Kiicw _J No Respoi^se . ' • 

(b) IF I WERE TO ROLL^THIS CLAY, BALL INTO A HOT DOG-, WOULD THE 
PIECE OF CLAY WEtGH MORE? ' - " 

Yes No ■ I JDon't Know No. :^e8ponse * 

(c) IF i WERE TO ROLL THIS CLA^ BALL- INTO A HOT, DOG, WOULD THE 
^ PIECE OF CLAY. WEIGH LESS? ' • ' • ■■ , 

' ' ' •'■ ■': '■ ♦ .• 
Yes No , I Don'tjtoow No. Response. . ^ , 
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-iJoa^fervatioi;! of Weight continued 



{ly Deiforaatiofi: - The £ then rolls the clay ball into a hot dog, 
, 'tod' asks the following tqufeations:*! ' ' 

■ . ..' . ' ' • ' 

*, (a)' DOES THIS. PIECE OF; CLAY WEIGH the' SAME- AS BEFORE? *~" 

. , *.. . • Yes.^ -.Na I -Don't I&iow ^No ReJis^onse ' • ' 

* '• ' ,(b) DO'ES • THIS PIECE OF 'CLAY WEIGH MORE -iHAN /^EFORE? 

' . .. ■ •»/ 
Ye& No I Don't i&iow No ilesponse : - 

. '(c) DOES THIS PIECE OF CUV WEIGH LESS THAN BEFORE? ■ ' 



Yes 



No 



I Don't Knot^ 



No ^Response 



.ERIC 
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Conservation of Weight 
Equivalence Format- 



^ Materials ; / • - ' 

Two brown clay -balls oi equal weight , ■ 

Instructions; . . . a, / 

The gives the'S^ a.cl^y ball to Ixold in each hand so the 
•balls are observed to be of equal weight* The is required to 
^ verbalize this latter f^ict.. « . - 

AjRE THESE TWO BALLS THE SAME WEIGHT? , . ' 

Yea- , No ^ I Don^t Know j 'No Response 

(1) Predtctioii; *^ Tal^g the balls f fom- the S and placing them 
on the table side-by-side 8-10 inches from the S^, the 
* asks the following, questions while point ing* po one of the 
stiinuli: , - ' - . 

(a) IF I WERE TO FLATTEN. THIS - CLAY BALL INTO A PANCA^, 
WOULD the' TWO PIECES OF CLAY STILL- HAVE THE SAME 
1 WEIGHT? . ' ' ' 



Yes . 



No 



I Don't Know 



No' Response 



(b) IF I WERE .TO FLATTEN. THIS CLAY BALL INTO A PANCAKE, 
WOULD ONE 0^ THE PIECES OF/ CLAY WEIGH MORE? • ^ 



Yes ."^ No 



I Uon't Know 



No Response 



. (c) IF r WERE TO .FLATtEN THIS CLAY BALL' INTO A PANCAKE, 

; ^ . WOULD ONE of" the piecbs of clay-wbigh %.ess? 

Yes • . > Ho, V; ' I Don ' t Know No Response _ 



5 J! 
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Conservation of Weight .continued ' 



r 



X2) Deformation ; The £ then flattens the clay bail into, a pancakQ, 
and asks the . following questions: ' , ^ 

' . (a) DO THESE TWO PIECES^ OF CLAY WEIGH THE SAME AS BEFORE? 



Yes 



No 



I Don^ t-^Cnow ■ ^No Response 



(b) DOES ONE OF THE PIECES OF.gtAY WEIGH MORE THAN BEFORE?, 



tes^ No: I Don't Know* 



No Response 



(c) DOES ONE OE' THE^ PIECES OF Cj^AY WIGH LES^ raAN BEFOREli 
^es No" I Doii/t Know ! ' No Resporis!e^ 



, / 
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•Conservation of Numbe^' ^ /jf . " * 

Materials! 4 * 

20 plastic chips ^ ' * * ' 

. . ' 

''v Procedure : Tl>e experimetiter and subject construct two parallel rows 
of -evenly.' spaced chips in the center, of" the. table^ There is a precise 
perceptual- Qprrespondencdl between the elements the t;.^o row^% 

(1) Pr^dictton:^ Leaving the rows .exactly^ as th^y are,, the 
e:!j:per4jnentfer ask's^t^e following q6estions: 

- (a) Ie"i were T(f push THE CHIPS IN /THIS^.ROW (pelting to- ' 
^ ^ . ^ ^thfe row nearefft the experimentli^ VERY"liEdSB-J:t)GETHER, • 
, WOUIi) IHE TWO ROWS STI^L HAVE TIffl<S^ NU#ER OF CHIPS? 

. /' , ' • HOW DO YOU KNOW? • ' 




^ ' '(b) » IF I WERE TO'PUSH THE CHI|S IN 
/* . • r . saiiie row) VERt CLOSE" TOGETHER, WOULD 

HAVE "more CHIPS.? - ^ ' ' 

. ^ ■ _ ■ . r - ■ ^ 

* . ' (c). IF -l-' WER5 TO PUSH THE C&.JFS IN THIS. JlOW (indicating the 
-p sam^ row) VERY CLOSfe TOGETHER, WOULD. ONE 0S» THE BOWS • 

' HAVE FEWER CHIPS? , . , '■ . 

■ ' (2) ' Deformation r The experimenter' pushes the chips .in' the 

nearest row together until they touch. The row nearest the 
subject is how roughly three *times as lonfe as the other row. 
^ ^The^'^ekperinrenter asks the following (randonily ordered) ' . - 
/; ^ quest^onst ; '' - ^ ' ' ^ ' ' ' 

- ' ' -'' - / " ' 

Va) .DO THESE TWO ROWS HAVE IHE^'S^ NUMBER OF 6hIPS?" 

• ' \ ' . /! * ' : " {b) ' 'DOES ONE OF 'THE ROWS HAVE MORE •GHIPS NOW? / ^ 

, • /(Un: (0)' does'one"ob^''i^^^ ^Iow do yqu 

^ v?'^T^'::''i^ow?; ^/^^ ' >\ 

' i*" '' \* ' '^3) V E>^plices?rdi#8" .to o^^ and ".then ^removes; one cliip:; 

'V'"'!^-'>' ?P f^-,ltl|l^fiR OF'PIPS;?' .r' 



Auditory Sequencing Test 



^Administration witfh the cliild^-s6at&d' so his back is fading' E, start 
by saying to the child:' S-- , . ' ^, . 

I'M GOING TO SAY SOtffi^NUMBERlS TO YOU* tiStEN <VERY CAREFULLY, AND 
WHEN I'M THROUGH SAT THE^i^IGITT. . AFTER, ME EXACTLY- AS I SAII) T^EM. 

Start with the firsit' two;digi'W,'.^^ .'Give both parts of Level 

If the child succeeds don eithier ^eqtience of Level* 2 proceed through 
the test on this>^is.--;:<ilacontinpdUig vhed" a chll<i iails both 
sequences of a level./ ; The digits Qhould be rea^'at the rate of 'one 
per*half sebondv'.and the voice, would -fee dropped slightly on the last 
digit of a series'^ "\ , / f/^ ' ' "r - * - ' 



Scoring * 

Level 2 



iiidil 




Level 4 . - 



8-5-3-1 
3-9-8-6 



Level 5 



.4-3-1-9-p 
8-1-6-9-12 



Level 6- 



5-2-7-4-9-6 ■;■ 
9-2-1-r 7-3-5 ' V-:--' 



' Level 7^ 

4r6-2-l-8-9-3 
8-6-1-2-9-7-5 

Level 8 ^ 

7^7-1-8-5-3-9-2 
2rl-7-5-8-4-9-3 



- Auditory •Memory- Span 

Administration with the ghild seiated his.^back Is facing E:' 

v.. .I'M GOING TO READ SOME WORDS TO YOU ALL I" WANT YOU TO " iJO IS;EiEPfeAT: 
" ' the words .1 READ WfeN I'M ALL THROUGH.' LET'S TRY'.0NE..^R.TWp'.FOR 

PRACTICE. . . • ' . , -. ■ - ' " 

CAR . . BIRK . / NOW, YOU- SAY'THOSE WORDS. : . 

' ' ' ■ - ' \\ " ' / • ■ '■ - • 1 ' -* 

jWait for the answer .\ If he doesi repeat tlfe two worSs in an/ otder 

' go. to Level 2' and befein the test." If he' does not repeiat the^ words, 

have him try a' second series'..'.' V ' ' - • ' ■ 

^ LOOK . '. , SEE . . : NOW, YOU SAY THOSE WORDS.- 

Continue illustrations until the task ^s. understood. *Then begin. 
^ testing with ^the r^^pr^is listed Level. 2. Give all three parts 

Level 2 and proceed to Level 3 without goinment. If the child. ' 
succeeds on any sequence 'of Level "2, pxbpefed through the test- pn this 
basis . . . discontinuing when !a child fails all three. sequences on 
'any level. ' - ' ' / 

Speak each word, sequence with a one-half, second .pause between each 
word. 'Do notj group the^ word Sequences as you read them; but drop 
.your -voice on The last word of each series. Accept any pronunciation 
'of a^word^that is intelligible — -do not insist upon nor correct pro- 
nunciation. >, . \ ' 




. > 

r 



' Auditcity'iteaory -Span .' ' 



level 2 .; - .. 
"iBBL'r..,'koiJSE.- 
SCHpOt GHOST- 

'■ BoorsTAis ■ 



.• , Level 3 

ifOISE -MEN BED 
HAlR WIFE ROOM , 

, ^ head ; thing KNIPE • 

' Level .4 " . '■ . * ,/ 
•/CHAIR MD. CAVE- STUFF 
, ^bilY^ CROSS-^ FISH WAY* , 



■I ./ 



\ 



.TOP .LADY WALL. , -BOAT' ^ /- 



Level- 5 

. ■ TABLE' DUCK. WOOD BCgf jcLOUD 
ROPE GRASS NIGHT HAND SHIP 
BUSH .HiWE MEN BARN. /kINP 



Level 6 

.TREE DAY* ROCK FEET/ 
PEOPLE SHI^^ LIGHT / PLACE SNOW , DOpR 



FIRE GIRL 



:^iME . SID^- 



1. ■ ■ . ^ 1 I ■ I. 
iOT SUN PLAtE LION 



' •:84 



Visual Orientation Metoryr^Tesr^-6?*±^ry) 



This test consists of 2 sample items and 20 test items^ ^Sample itejns a^e not 
included. in the score/ EaclPbt^the items consists^ of vtwa pages: / f /■ ' 



The first shows the "target'' 
figure, centered on. the page,. 




Jhe secbnd«-"has' 4 ansvisrr 
chpices, arrflttiged as ^ 
illustrated. • 




One of the answer choices ia- identical to th^e' target figure/ The other three are all 




is checked on a separate score sheet. Each chilcf is tested individually 



Administration 

1. Sample- items* 
Tell the child: 



\ 



a WILL SHOW YOU A IPAGE WITH A PIGTURE. LOOK AT IT CAREFULLY SO 
YOU WILL HEMEMBER IT. LET^S TRY ON^. 



Open book to SI target page. 



LOO^ AT THIS PICTURE' 
Allow the chUd to look flor, 5 seconds. Turn to SI answer page 



CAN BOINT TO THE PICTURE THAT IS ON THE 
ONE. YOU ^'SAW BY ITSELF? 



'FACE jfST 1 



LIKE THE 



I f correct , (3); 
— J 

GCOD. THEY WERE ALL THE Si^^SHAPE, BUT THAT ONE WAS' ON THE PAGE THE SAME.WAY AS 
. TpE ONE YQtr REMEMBERED. ^ - ■ ' ' • • ' 

Tu#back to 'the target page of SI so that the thild paa check t;o Tee that his answer 
was correct. 

Say: 



LET'S TRY ANOTHER ONE; LOOK AT ^THJS PICTURE. 
Turn to S2 target page. ^ Allow child to look .for 5 seconds. Turn to S2 answer page. 




1 



PpiINT TO Jhe PICTURE JUST LIKE XHE ONE YOU JUST SAW. 
^iIe Correct ,. (l4)t . ^ ' 1 

GOpD, TH^T iONE WAS JU^TiLlg THE 0^^ YgiJ REMEMBE^D; * 



1 



:utti back to(tl|e target plage so that the child can checH to see that his ajiswer was 
'correct, ' * , ^ * ^ 



; " ' . visual Orientation Memory Test continued * 

% ' . • ' * ' . . . > . % ' 

' If Incorrect on' either s'amplet turn back to show target f Igurel, say: 

• * .♦ , ' * . . , ^ ^ 

: /'LOOK- -AT THE- PICTURE AGAIN. ' ^9 ' ' . .' ^ . ' . " ' ' * 

Tuni'^age to s^ow' responses* ' . * • . ..... 

• THE Oire Y6y PICKED WASN'-T ON THE PAGE THE SAME *WAY AS JHE 01^ ?0U WERE To' 
.... 'REMEl^ER. POINT 3;0- THE ONE THAT IS SITTING JUST THE'^SAME WAY/' • ^ .\ 

'If fhe chy;d does. not point to correct answer by, the thlrd-trlallof S2, discon- 
tinue testing. , . w ■ • ' ' ' - 

> . ' " \ • ■/ ^ • ^ • ■ .' 

2. Test Items 

say: , • . . ■ ' . . 

LET'S BEGIN. -CT5IS TIME WE CAN'T TURN BACK TO -LOOK AT THE ^'ICTURE AGAIN. 
.'• . ■ - SO LOOK AT It CAREFULLY. ' . , ' , - , 

■ . * ' • 

Proc^eed through test, allowing up to*5 seconds to look at target, no llMt on* , 
, tine' to point to answer. • Mark each response with, a check (/> on answer sheet. 
On items 5, 10, and 15 after. chi.ld has "responded, say: 

» ■ . ' ■ . . 

- REMEMBER TO LOOK AT^ALL FOUR BEFORE YOU POINT. 
If the child does not respond to 'an item, say: ^ 

. MAKE A GUES^. ' ' ' ■ , " ^ " . ' 

'Remember, you shou ld not tell the child that his error wa«f because his selection 

went to the left o r right or up or down avoid all such labelling of directions 

to keep th6 test a visual non-verbsT task. ! 

NOTE: "The words used in the instructions are just an-exaople. You may Chaoga 

them to suit yourself. The important thing is. that the child understands, 
the task, " . ' 

• . A child is expected to make some errors TSn^the test items, so do ^Jjielp 
or correct him on the test except as indicated above. Once you stSrtShe 
' test items', give all 20 of them. A child may do^some of the last ones 
' |- correctly even thbugh ^e jnljsaed many 'of^the early ©nes. . On. the tflkst 'itemii 
it is all right for the cjiil'd to go a little faste* if he wants to, ' ' . 

IT ScoHlnBl ^ \ \ \i * , ^ ' I 

j I. For each lt«mione of tht answer bpxes ok the. score, ghee t lis parted (*). ,!I^l|tt 
is the correct response. To score thk testl coirnt j:he numb^^ irf^liecks in .the ' 
at arredf boxes. (The .Samples 1 and 2 are net counted.) Write the nuinber' corrc" 
in the space provider at the bottom of the page; 

^ • - 86 ■ ' • 
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TABLE B-2 

\ ' ' ' " 

Point Bi-Serial , Correlation Coefficients for All Class Groupement (I-IV) 
Items Combining Kindergarten and Thirji and Sixth Grade Subsamples (N = 180) 

{Initial Assessment Year's Resull^) 



-« 




' Uf 




Poi^it Bi-S'eriaT (correlation of 


Subscale 


1 


r 1 • 


Item 


item and total subscale score) 

! 1 



All (32) Class 'Groupement 
(I-IV) Items 



1 

2 

3 

• 4 
5 
6 
7 
8 
9' 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 . 
20- 
21 
22 
23 
24 
> 25 
. 26 
27 
28 
29 
• 30 
^ 31 
32 



.59 

.41 

.14 

.24 . 

.67 

.39 

.23 

.31 

'.61 

.4> 

.25 

.27 

.55 

.45 

.21 

.33 

.47 

.Z3 

.44^ 

.37 

.51 

.28 

.44 ■ 

.42 

.49- 

.46- 

.48 

.42| 

1.5 J 
.3(i 

•4 • 



C 



82 



1 

TABL-E-B-3- 



Point Bi-Sen'al .Correlation Coefficients for All Rel^-tional Groupement Items 
Combining Kinderqarten and Third and Sixth Grade Subsam'pl^s (N = 186) 
(Initial AssessmeVit Year's Results) 



Subscale 



-Poin£ Bi-Serial (correlation of 
Item item and total subscale score) 



All (32) Relational 
Groupem^nt I-tems 



1 

2 

3 • 
4 

^ 6 

7 

8 

9 
10 
11 

12 (■ 
•13,.. 
14 
15 
16 
17 
'l8 
19' 
20 
21 
22 
23 
24 
25 
26 
27 
2«i^ 
29 

30/ ' 
3i ' 

~i 7 



/ 



/ 



.40 
.37 
.55 
.45 
.29 
.24 
-.31 
.26 
,40 
.55- 
.30 
.50 
- .21 
.53 
.27 
■ .42 
.55 
.50 
.4^ 
.-32 
.49 

.§1 
.42 
.40 
.54 
•.'23 
.28 
.^7 
.'56 
."31 
.43* 
.48 



, 1 



TABLE . 



I Pofnfe Bi-S^nal torreXatlpn Coefflcie^ for All Composition firoupenTerr£ Items 
' Combining. XiTidaraarteii ^nd. Third and. Sixth ^ads. Subsamples = 180) 
^' . ' llnitial Assi^ssfpent/Yaar's-Res^^^^^ 



Subscale 



"Item- 



Point Bi-Serial (correlation. of 
. item and tot^l subscale score) 



All '(32) Con^sition'^ 
Groupement Items 



T 



\ 



■ 1 

2. 
•3* 

4' 
5 
6 
.7 
8 

a 

10 



11 

12 
13 
14 
15 
16 
17 
18' 

.1-9 
20 
21-! 
22 
2-3^- 
24 
25 
26 
27 
281 
29 

^30 

, 31 

,,32 



.57 
,40 

-.41 
■ .56;{ 
" j44 

•.5^ 

.4$ 
^>i45 
••^ .24 
.A^ 

i3l 

.50 

.47 

.'61 

.53 
- .29 

.34 

.25 

.18 

.18- 

.21 

.13 

.30 
• .34 

. 30a . 

.2 a X 

• 'V : 

.42 ^ 

'.is 

.i9 
,.40 
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Point Bi-Serial Correlation Coefficients for All Inversion/Reciprocity Groupement 
Itenjs'Coi^ining Kindergarten and Third and Sixth Grade Subsanoples (N - 180) 

(Initial Assessment , Year's ^Results) ; • " ^ , ' 



iubscale ' 



Item 



Point B±-Seriai (correlatioa pf 
item and total subscale score) 



Aip. (32) Inversion/Reciprocity 



. Groupement Items 



4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

'16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
25 
27 
28 
29 
,|30 ' 
31 
32, 



.20'' 

.49 

.38 

M 

t21 '~ 

.42. 

.31 

.51 

.46 

.43 

.40' 

.43 

.53 

.54 

.52 

.51 

.47 

.42 

.31 

.28 

.30 

.52 

.29 

.43- 

.37 

.42 

.35 : 

.38 

.49 

.31 

.40- 

.48 ' 
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TABLE 8-6 



. Point Bl-Serial Correlation Coefficients 'for All Class Composition Groupement 
Items CpmbiTiin^ .lCif)dergarten and Third and Sixth Grade SubsampTes (N = T8|0) 
z \ . * . V \ (Initial Assessment X^^r's Results)^ , ' ) 



•Subsca-le 



.Point Bi-Serial (correlation of ^ 
Item item' 'and tdtal subscale score) 



All* (16) Class Composition 
Groupement terns 



0 



1 ■ 

- 2.' 
■ 3" 

4 
. 5 

6 

1 

8 
•9 
10 
.11 
12 
13 
14 
15 ■ 
16 



..63 - 

.54 
• .69 
..52 

.69 
. .60 

.'63 . 

.58 

.49 

.36 

.56" 

..•37,,. 
.52 
- r52-' 
.60 . 
.59 




L 
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TABLE B^7 



7 . . T» 

Point Bi-Serial Correlation Coetficients for All Class' inversion Groupement 
Items Combining Kindergarten and Third and S-i;cth Grade Subsamples (N =.180) 
'(Initial Assessment Year'.s Results) ' sy 



■V' 







\ 

/ 




1 










Point Bi-Serial (correlation of 


Subscale . 

4 : 

1 \ 






Item * 


item aftd 'total sxibs^ale. score) 

-4-^ -r- ^ 



^All (16*) Class inversion 
Groupement Items 



■ \ 



■ 1 

2 

4 
.5 

• 6 
7 
B 
.9 

'10 

ir 

12 
13 
14 



• { 



.29 
.•49 
.42 
.So 
.•37 
.45 
.36 

.53-; 

.57 
.51 
.55 
.56 
.58 
.57 



.87.. 



Point,61r.S6riat' Cprre3a^^^ f<?h^J1 ftefatibnal Cojnpositlon. Group.eitient 

lions ^ ^"^ ^ .j:^ ^-::.«^c. /.^ 



IS C'ombtning Kincfergarieiq.and'jMrff antl Slxth/GrAde.Xdbsppleis :{N..= T80) ' . ;. 



! 



Stibscale*:. 



. - ' *^ , ?6int^3ifr'Seri^^ ' (correlation of - 
^It6m - itefli^ahd tptal subscale sc6re)' ' '^^ 



• All.. (I'e) Re^ati6hai^ 
Comp9sit;lpn Gronpgrnent- Items.' \ 



. 1- 

2 

3 • '\ 
"4 
5 

7 

8 . 

; 9 
*io 
11 

12 
13 

14 ^ 

•15 
16 



i 

* 1 



.42 , . 
.41'V . 
.33, ■ 
.26 

.53- 
.24 
.52 
.57 
.54 
.49 . 
.39. 
.5 

^7 
.33- 
:60 




M 


















* 




■J . "l ' 


** 








































r 1 ! 




! 

• • 


w y 





I • 
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TABLE B-9 



Potnt, Bi-Seri-a> Correlation Coefficients for All Relational Reciprocity Groupement 
* Item^ CojTibining l^indergarten and Third and. Sixth Grade Subsamples (N = 180) - 

(Initial Assessment Yearns Results) 



T-0 r — 1 • • 


Subfecale 


f 


. Item 


Point Bi-Sejsial (correlation of 
item and total subsj'cale score) 



All (16) Relational 
Reciprocity ' Groupement' Items 



1 
2 
3 

5 
6 
7 
8 
. 9 
10 
11 
12 
13 
14 
,15 
16 



.62 
.50 
•'34 

• 30 
.33 

• 52 

• 31' 

• 40 
^.•55 

• 54 
i47 

• 47 
.57 
.34 

• 48 

• 52 



1 ^ 



^1 
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TABLE B-'IO 



Point"Bi-SeriaT Correlation Coefficients for All Groupement I items 
Combining Kindergarten and Third'and Sixth Grade Subsamples (N = 180) 

{Initial Assessment Year's^esul.ts) 



Subscale 



Item 



Pc^nt Bi-Serial (co?;relation of 
item cind total siibsc^le score) 



* All (8) Groupement I Items'' 



'3 
■ 4 
5 
6 
7 
8 



.74 
.51 
.30 
.43 
.79 

. .52 
>.31 

■ .40 



. TABLE B-n 

Point Bi-Serial Correlation Coefficients' for A'fl Groupement 11 Items 
Combining Kijndergarti^n and Third and S.ixth Grade Subsamples -(.N = 180) 
(Initial Assessment Year's Results) ' ^ - 



Subscale 


Item 


Point 
item 


Bl- 
and 


Serial (correlation , of 
total 'subscale score) 


All (8) Groupement' II Items 


1 


f 




\74 ■ 


2 




• » 


.62 




3' 






.34 




4' ^ 






• .42 










.72 










.59 s 




7 






. . 36 


— 7 « '"I 


8 ! 


4 




.44 

4 * 
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TABLE B-12 



Point Bi-Serial Correlation Coefficients^for All Groupement III Items 
Combining Kindergarten and Third and Sixth Grade Subsamples (N = 180) 
. • (iNitial Assessment Year's Results). 













t 


Poin€ Bi-^hrial (correlation of 


Subs-cale ^ • 


Item 


item and total fubscale score) 


All (8) Groupement III Items 


1 


V .52 - 




2 


.44 




3 . 


.62 




" 4 


.57 


* 


5 . 


.60 




6 


.48 ' ^ 


% 


7 


.62 . • 




8 


.61 



TABLE B-13 

Point Bi-Serial Correlation Coefficients for All Groupement IV Items 
' Combining Kindergarten and Third and Sixth Grade Subsamjsles (N = 180) 
(Initial Assessment Year's Results) 



Subscale 


Item 


Point Bi-Sexial (correlation of- • 
item and^total substeale score) 


All (8) Groupement IV Items 


1 


.66 




2 


.65 


• 


' 3 


.60 




4 


.63 




5 


.68 




6 


, .6-8- 


* 


7 


.46 




8 


.51 



J 



> 
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■'. TABLE B-14 _ • ^ 

Poirrt Bi -Serial Correlation Coefficients for All Gcoupement V Items 
Combining Kindergarten and Third and Sixth Grade Subsamples (N = 180) 
(Initial Assessm^t Year's Results) 



Subscale 


■ 1 

Item 


Point Bi-Serial (correlation of 
it^ and total subscale score) 


All (8) Group^ment V Items 


1 


.62 




2 






3 


.65 > 




4 


.62 




5 


.58 . "v ■ 




6 


.50 ^ 




7 


.43 V • 




8 


.45 ' < 






S 




TABLE B-15 





Point B.i-Serial Correlation Coefficients for All Groupement VI Items 
Combining Kindergarten and Third and Sixth Grade' Subsamples {N = 180) 
(Initial Assessment Year's Resultis) 



Subscale 



Item 



Point Bi-Serial (correlation of 
item and total Subscale . score) 



All (8) Groupement VI Items 



1 

2 
3 
4 
5 
6 
7 
8 



.58 
.7i 
.60 
.75 
.45 
.79 
.53 
.62 



i-2 



TABLE 6-16 



Point Bi-Serial Correlation Coefficients for All Group^eVit VII Items 
Combining Kindergarten and Third and Sixth €rade Subs amp ^s (N = JBO) 
'• ' (Initial Assessment Year'/s Results) 













Subscale 




Item 


Point Bi-Serial (coirrelation of 
item and total subscale score) 


> 

* 



All (8) GrouDement VII Items 



1 

2 

3 

4 

5 

6 

1 , 

B 



.62 
.^5 
.69 
.54 
.63 
.56 
.59 
.55 



- ' TABLE B-17 

Point Bi-Serial Correlation Coefficients for All Groupement VIII Itejljs 
Combining Kindergarten and Third and Sixth Grade Subsamples (N = 180^) 
(Initial Assessn^ent Year's Results) ^ 



Subscale 



Item 



Point Bi-Serial (correlation \of 
item and total subscale score 



Groupement VIII Items 


•1 


-.65 


• 


2 


.34 




. 3 


.50 




• ' -.4 


.61 




5 


.64 




6* 


.50 




7 


.51 




8 


.51 
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